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SPI to scheduler 
status_3 


spio_sch_status_2 






OUT 






SPI to scheduler 
status_2 


spio_sch_s tatus_ 1 






OUT 






SPI to scheduler 
status_l 


spio_sch_status_0 






OUT 






SPI to scheduler 
statusj) 


Scheduler =11 pins 


Total pins. = 53 




Look Up Engine 


Pin Name 


Pad# 


Pin# 


Dir 


Input 
Buffer 


Output 
Buffer 


Description 


lut_mem_i_clk 






IN 








lut_mem_o_clk 






OUT 








lut_meml_we_l 






OUT 






Memory* 1 write 
enable, active low 


lut_meml_addr_22 






OUT 






Memory#l address bit- 
22 


lut_mem 1 _addr_2 1 






OUT 






Memory#l address bit- 
21 


lut_mem 1 _addr_20 






OUT 






Memory#l address bit- 
20 


lut_mem 1 _addr_ 1 9 






OUT 






Memory#l address bit- 
19 


lut_mem 1 _addr_ 1 8 






OUT 






Memory#l address bit- 
18 


lut_mem 1 _addr_ 1 7 






OUT 






Memory* 1 address bit- 
17 


lut_mem 1 _addr_ 1 6 






OUT 






Memory#l address bit- 
16 


lut_mem 1 _addr_ 1 5 






OUT 






Memory* 1 address bit- 
15 


lut__mem 1 _addr__ 1 4 






OUT 






Memory#l address bit- 
14 
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lut_mem 1 _addr_ 1 3 






OUT 






Memory#l address bit- 


lut_meml_addr_ 1 2 






OUT 






Memory#l address bit- 


lut_meml_addr_l 1 






OUT 






Memory#l address bit- 

1 1 
1 1 


lut_mem l_addr_ 1 0 






OUT 






Memory#l address bit- 

1U 


lut_mem 1 _addr_9 






OUT 






Memory#l address bit- 

y 


lut_mem 1 _addr_8 






OUT 






Memory#l address bit- 

O 

o 


lut_mem l_addr_7 






OUT 






Memory#l address bit- 

7 


lut_mem 1 _addr_6 






OUT 






Memory#l address bit- 

a 
O 


lut_mem 1 _addr_5 






OUT 






Memory#l address bit- 
5 


lut_meml_addr_4 






OUT 






Memory#l address bit- 
4 


lut_meml_addr_3 






OUT 






Memory#l address bit- 
3 


lut__mem 1 _addr_2 






OUT 






Memory#l address bit- 
2 


lut_mem 1 _addr_ 1 






UU 1 






Memory#l address bit- 
1 


1 1 1 f- rr\ & tm 1 o/i/i-t* ft 

iui_inem i _uuar_u 






CW TT 
UU I 






Memory#l address bit- 
V 


lnt mAm 1 H oto 
1UL_II1CII11 UaLd_UJ 






RT 
131 






iviemoryff i aata oit-03 


lnt mpTTi 1 Hot a £\} 
IUI U1C1I1I Uala. UZ 






RT 






jviemorytf i cata dii-oz 


lilt mpm 1 HiitQ f\\ 
1 UL_IIICII1 1 Uala U 1 






RT 
131 






jvienioryfFi aaia Dit-oi 


nit mpm 1 Hoto &C\ 
IUI II1CI111 Uala \j\J 






RT 

Dl 






jviemorytf i aata Dit-ou 


lilt mpnnl Hiita. SO 
1 U L 111CI11 1 Uala *j y 






RT 
131 






jvieinorytFi cata ouoy 


lnt mpm 1 HsitQ 
1UI_11ICH11 Uala JO 






RT 
131 






jviemorytFi cata dii-jo 


lnt mpm 1 Hntii ^7 
1UI 1I1CI111 UaLa J / 






RT 
131 






jviemorytFi aata duo / 


lnt mpm 1 flato 

i u l 1 1 1 1 ua la j \j 






RT 

131 






iviernoryTTi uaia dhoo 


lnt mpm 1 Hs*to 

1 ui 111C111 1 Uala J J 






RT 
131 






iviemoryfFi cata diioj 


lnt mpm 1 Hatu 
i ui iiiciii i uala 






RT 

131 






iviemoryTf i uaia Diio^f 


lnt mpm 1 Hutsi 

i u L 1 1 ici 1 1 1 Ua la J D 






RT 

131 






ivieiiioryTti uaia 011-33 


lnt mpm 1 data 
itit iii^iiii Uala JZf 






RT 

131 






ivieinoryTFi aaia dii-dz 


lnt mpm 1 Hata SI 
itit iiit-iiii uaia. *j i 






RT 

131 






ivieinoryTFi uaia diioi 


lut_mem l_data_50 






BI 






N4emorv#l data hit-SD 


lut_mem l_data_49 






BI 






Memory#l data bit-49 


lut_mem l_data_48 






BI 






Memory#l data bit-48 


lut_mem l_data_47 






BI 






Memory#l data bit-47 


lut_mem l_data_46 






BI 






Memory#l data bit-46 
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lut mem 1 data 

1UI 111V111 X VlCllCl 






RT 

Ul 






\/Tf^mr\T*\/i£ 1 Hata V\it-4^ 
IVlClllUiyTrl Uala Ull~H\J 


lut mem 1 data 44 






RT 

U X 






lV/TpmnrviM Hata Vtit-44 

iVAClUUl jit A Uaia Ull 'i't 


lut mem 1 data 4^ 






RT 






A^pmfvrvJf 1 Hata Kit-4^ 
IVlClllUiyTrl Uala Ull" i +J 


hit meml data 49 






RT 

ua 






N^PTTirvrvii 1 Hata Kit-A9 
iVAClllUiytrl uaia Ull 


lut mem 1 data 41 

i u t in ii J. uaia t A 






RT 

Ul 






X^pmrvrvif 1 Hata Kit_A1 
lVlClllUiytrl Uala OR-Hl 


hit mem 1 data 40 

1UI 111W111 1 U GIL CI i Vy 






RT 

U 1 






\A p*TY\r\v\rii 1 Hata Kit-d.fi 
IVlClllUiyTrl Uala Ull H-U 


hit mpm 1 data 

1UL 1111/111 A VJClLCl J Z7 






RT 

Ul 






r\A^mr\T*\/i£1 Hata Kit—^O 
IVlClllUiyTrl Uala Ulirjy 


lut meml data 

1 HI 111V111 A_Uaia J o 






RT 






rV/T^nnr\n/i1 Hoto Kit *5fi 
IVlClllUiyTrl Uala D1L-JO 


lut meml data ^7 

1 Lit lllVlll A_Uaia J / 






RT 

131 






\A f*mr\r\r& 1 Hata Kit ^7 

ivieinuryTri udid duo/ 


lut mpm 1 data *\fi 
i li l u icii i a uaia j vj 






RT 

Dl 






A ft anri rrr 1 /info Kit 

IVlClTlUiyTr 1 Uala DllOO 


lut mpm 1 data 
lui Hid ii a uaia J j 






RT 

Dl 






A latvi r44- 1 /lota Kit 1^ 

ivieinuryTri udia duo 3 


lilt mpm 1 data ^4 

1 U l 111C1 111 Uala J *+ 






RT 

Dl 






A r>tt rrr 1 Hata Kl t *X/t 

lVlCIxlUiyTrl Uala Dll-j^f 


lut mpm 1 Hata 

1 Lit 1110111 a uala J J 






RT 

Dl 






ivicinuryfr 1 Udld dii-jj 


hit meml data ^9 

1UI 111C111A uaia JL 






RT 

Dl 






\A(*mr\r\rH 1 Hata Kit 'XO 
IVlClllUiyTrl Udla DU-jZ 


lut mpm 1 data ^ 1 

111 l 1110111 A VJCtLd J ± 






RT 

Dl 






A iomrvrt rrr 1 Hoto Kit a 1 

IVlClllUiyTrl Udld Dll-Jl 


Int mpm 1 data ^0 

1 U l 11 1C111 A Kid Lu. *J U 






RT 

Dl 






\A p>mr\r\r& 1 Hata Kit 

iviciiiuryTt 1 udia oii-ju 


lut mpm 1 Hata 9Q 

1 XI I 111C111 X uala 7 






RT 

Dl 






\A(*mr\t~\ri± 1 Hata Kit 0Q 

ivieniuryTri udia dii-zv 


lilt mpm 1 data 98 
IUI 111C1111 Udia_Z,o 






RT 

Dl 






\A(±mf\r\rH 1 Hata Kit O fi 

jvicinorytFi uaia dii-zo 


lut mpm 1 Hata 97 

1UI UICIUA uala 1 






RT 

Dl 






\A £±mr\r\r-U: 1 Hata Kit 0*7 

ivieiiioryTri uaia dii-z / 


lut mpm 1 data 9f^ 

1UI 111C111 l_Uflld ^rU 






RT 

Dl 






\A £*TY\r\r\r£k 1 Hata Kit Orx 

IVieixlUryTrl Uala Dll-ZD 


lut mpm 1 Hata 9^ 
l u l lllClll l Uala Z. J 






RT 

Dl 






ivieiiioryTri aaia dii-Z3 


lut mpm 1 Hata OA. 
llll liiciiii Uala £*t 






RT 
Dl 






jviemoryTri aaia dii-z^t 


lut mpm 1 Hata 9*^ 
1UI 111C1111 Uala £*D 






RT 

Dl 






\ A Am An nr 1 /lata Kit t * 

iviciiioryTti aaia dii-Zj 


lut mpml Hata 99 
1UI 111C1111 Uala ZZ 






RT 
Dl 






\/fomr\m r4f 1 Hata Kit 

ivienioryTTi oaia dii-zz 


lut mpml Hata 91 
iui niciiii Uala i 






RT 

Dl 






A/T/am r\r*\ rii 1 Hata Kit 01 

ivicnioryTti aaia dii-zi 


lut mpm 1 Hata 90 
iui menu uaia zaj 






RT 

Dl 






\Ac±rr\rvr\rik\ Hata Kit OH 

ivicmuryTti udia du-zu 


lut mpml Hata 1Q 
iui iiiciii 1 uaia a Z7 






RT 

Dl 






A /"\t*i rrr 1 /lota Kit 1 Q 

iviciTioryTf i aaia Dii-iy 


lut mpml Hata 1R 
iui iiiciua uaia 10 






RT 

Dl 






A ft qty\ y\-r^i rrrl /lota Kit 1 W 

ivieniuryTti udia ou-io 


lut mpml Hata 19 
iui iiiciua uaia j. / 






RT 

Dl 






\^AmAn rrf 1 /lota Kit IT 

ivieiiiuryrfi Uaia un-i / 


lut mpm 1 Hata 1 
iui uicui a uaia a \j 






RT 

Dl 






\4QtYi/\tn rrr 1 /lata Kit 1 r% 

iviernuryTri udld Dii-io 


lut mpml Hata 1S 
iui iiiciu a uaia a j 






RT 

Dl 






A A £±*~t-\ /~\*~* rrrl Hata Kit 1 ^ 

ivicmuiyTti Udld Dll-l D 


lut mpml Hata 14 
iui 1110111 a uaia a *t 






RT 

Dl 






A A qty> rrr 1 /lota Kit 1/1 

IVlClllUiyTrl Udla Oll-IH- 


lut mpm 1 Hata 1 ^ 
i u i int/iii a uaia a j 






RT 

Dl 






A ^am /~\-r*^ rrr 1 /lata Kit 1 ^ 

IVlClllUiyTrl Udld Ull-lj 


lut meml data 19 
iui 1110111 a uaia x 






RT 

DA 






\4atv>/\n rrr 1 /lata Kit 10 

IVlClllUiyTrl Udld Dll-l Z 


hit meml data 1 1 
iui iiii/iii x uaia a a 






RT 

Dl 






A^f*mr\T*\ri£ 1 Hata Kit 1 1 
IVlClllUiyTrl Udld Dll-11 


lut meml data 10 
in i iiioiiia uaia a \j 






RT 

DA 






XAatn/Mi rrf 1 /lata Kit 1 O 

ivicinuiy#i udid uii-iu 


lut mpml data Q 
iui 1110111 a uaia >7 






RT 

Dl 






rff 1 Hata Kit O 
IVlClllUiyTrl Udld Dll-y 


hit mem 1 data R 

i i*t niviii x uaia ... o 






RT 

DA 






\A^mr\T*\/it 1 Hata Kit_S 
IVlClllUiyTrl Udld Dll-O 


hit mem.1 data 7 

iui inoiii x uaia_ / 






RT 

U X 






\4pmr*r\/if 1 Hata Kit-7 
1V1C111U1 jit i Udla Dll- / 


hit meml data f\ 
iui nioiii a uaia u 






RT 

DA 






Mpmnn/ii 1 Hata Kit 
IVlClllUiyTrl Udla Dll-U 


lut_mem 1 _data__5 






BI 






Memorv#l data bit- 5 

*. ▼ AVlllVl J fl -I- V> \A ±>VL L/ik 


lut_meml_data_4 






BI 






Memory#l data bit-4 


lut_mem l_data_3 






BI 






Memory* 1 data bit-3 


lut_meml_dataJ2 






BI 






Memory#l data bit-2 


lut_meml_data_l 






BI 






Memory#l data bit- 1 
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lut_meml_data_0 






BI 






Memory#l data bit-0 


Memory#l = 88 pins 


lut_mem2_we_l 






OUT 






Memory#2 write 
enable, active low 


lut_mem2__addr_22 






OUT 






Memory#2 address bit- 
22 


lut_mem2_addr_J2 1 






OUT 






Memory#2 address bit- 
21 


lut_mem2_addr_20 






OUT 






Memory#2 address bit- 
20 


lut_mem2_addr_l 9 






OUT 






Memory#2 address bit- 
19 


lut_mem2_addr_l 8 






OUT 






Memory#2 address bit- 
18 


lut_mem2_addr_ 1 7 






OUT 






Memory#2 address bit- 
17 


lut_mem2_addr_ 1 6 






OUT 






Memory#2 address bit- 
16 


lut_mem2_addr_ 1 5 






OUT 






Memory#2 address bit- 
15 


lut_mem2_addr_14 






OUT 






Memory#2 address bit- 
14 


lut_mem2_addr_ 1 3 






OUT 






Memory#2 address bit- 
13 


lut_mem2_addr_ 1 2 






OUT 






Memory#2 address bit- 
12 


lut_mem2_addr_l 1 






OUT 






Memory#2 address bit- 
11 


lut_mem2_addr_ 1 0 






OUT 






Memory#2 address bit- 
10 


lut_mem2_addr_9 






OUT 






Memory#2 address bit- 
9 


lut_mem2_addr_8 






OUT 






Memory#2 address bit- 
8 


lut_mem2_addr_7 






OUT 






Memory#2 address bit- 
7 


lut_mem2_addr_6 






OUT 






Memory#2 address bit- 

0 


lut_mem2_addr_5 






OUT 






Memory#2 address bit- 

D 


lut_mem2_addr_4 






OUT 






Memory#2 address bit- 
4 


lut_mem2_addr_3 






OUT 






Memory#2 address bit- 
3 


lut_mem2_addr_2 






OUT 






Memory#2 address bit- 
2 
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lut_mem2__addr_ 1 






rxx FT 






MemoryffZ address bit- 
i 


iui_memz_auQr_u 






r\i tt 
UU 1 






Memory#2 address bit- 

n 
u 


lilt* tx\ c*r\*\r /into 

iui_iucinz — aaia_Oj 






PT 






ivieniorytfZ uaia dii-Oj 


lut rnomO /Info AO 






PT 
Dl 






\ >T a»-»-» r+f O /Info Vi i + /CO 

MemoryffZ uaca du-oz 


iut_rnenjZ_aata_o i 






PT 

Dl 






MemoryffZ data Dit-oi 


1 1 1 4* mAtY^W /I /if A Kl 1 

iui_rnernz_Qaia_ou 






PT 






Ayfnmrvn rW-0 /Into Vtit Afl 

MemoryffZ uaia du-ou 


iut_memz_data_D y 






DT 
Dl 






MemoryffZ data oitoy 


1*1+ t¥IAW\0 /] n f n CO 

lut memz data j o 






PT 
Dl 






\ ^nivt a,»-w j-WO y^A + A CO 

MemoryffZ data Ditoo 


lut_mem2_data_5 7 






PT 






Memory#2 data bit-57 


lut_mem2_data_5 6 






DT 

Dl 






MemoryffZ data bit- do 


1*1+ *"k"k A-m O /] n fn CC 

iut_memz_data_D D 






DT 
Dl 






A ^A«-»rt«-« rJ+O /Intn Vk4+ CC 

MemoryffZ data Dit-DD 


lut_mem2_data_54 






Til 
Dl 






Memory#2 data bit-54 


lut_mem2_data_5 3 






PT 

Dl 






Memory#2 data bit-53 


1ii+ wiA*-nO j-1a + a CO 

lut_memz_aata_j z 






DT 
Dl 






MemoryffZ data Dit-DZ 


lut_mem2_data_5 1 






DT 

Dl 






Memor3^#2 data bit-51 


1ii+ *"k"kAvnO ,sJa4-a Cf"\ 

iut_memz_data_jU 






DT 

Dl 






\^n«v\AM>#o j n f n i>k<+ cr\ 

MemoryffZ data bit- jU 


lut_mem2_data_49 






DT 

d! 






MemoryifZ data bit-4y 


lut_memZ_aata_4 o 






DT 

r>l 






MemoryffZ data bit-4o 


lut_memz_data_4 / 






D T 
Dl 






MemoryffZ data bit-4 / 


1ii+ *-n A-m O j-Ia + a 

iut_memz_data_4o 






DT 

Dl 






MemoryffZ data bit-4o 


1ii+ mnm O J n f . y| C 

iut_memz_aata_4j> 






151 






X Jf A-m a«*« r4iO j-1a + a W«+ /I C 

MemoryffZ data bit-4!> 


lut_mem2_data_44 






DT 

d! 






Memory#2 data bit-44 


iut_memz_aata_4i 






DT 






X^AWtA-nr4^0 j-1a + a A O 

MemoryffZ data bit-43 


1 1 1 + «-V» AtVtO s] A+A ^ O 

lut_memZ_data_4Z 






"DT 
Dl 






\AnmA«i4IO sJa + a Vk4+ >tO 

MemoryffZ data bit-4Z 


lut_mem2_data_4 1 






ny 
Dl 






MemoryffZ data bit-4l 


lut_mem2_data_40 






DT 
£>1 






MemoryffZ data bit-4U 


lut_mem2_data_3 9 






DT 
Dl 






MemoryffZ data bit-jy 


1i i+ matviO J n 4- n Q O 

iut_memz_data_ d o 






PT 
Dl 






MemoryffZ data bit- Jo 


lut_mem2_data_3 7 






PT 
ol 






MemoryffZ data bit- J / 


iut_memz_data_ j o 






DT 
Dl 






MemoryffZ data bit-Jo 


lut_mem2_data_3 5 






DT 
Dl 






MemoryffZ data bit-Jj 


1 1 -ft 4~ *M AwM y*J A 4- A \2 /I 

iut_memz_aaia_j 4 






DT 
Dl 






MemoryffZ data bit-J4 


iui_rncrnz_Qata_j j 






PT 
Dl 






Memory#2 data bit-33 


lilt rr>omO Antn 1 O 

iUL_meniz_aaia_j z 






PT 
Dl 






MemoryffZ oata dii-jz 


iUt memz data j 1 






PT 
Dl 






MemoryffZ aaia dii-ji 


lut mamO rlo + o 






PT 
Dl 






\^£krv-» rftO /Into Kit OM 

MemoryffZ oata dii-ju 


lut momO /Info OQ 

iui_memz_Qaia_zy 






PT 






X^otYiAinrtfO /Into Kit OO 

MemoryffZ oata oit-zy 


lilt *Y"l*»+-nO Ar%tn OQ 

iui_memz_aata_zo 






PT 
Dl 






\ A am r44-1 /-I r»tr» Kit O 0 

MemoryffZ data bit-zo 


1UL illClIJX Uaia / 






Dl 








lut_mem2_data_26 






BI 






Memory#2 data bit-26 


lut_mem2_data_25 






BI 






Memory#2 data bit-25 


lut_mem2_data_24 






BI 






Memory#2 data bit-24 


Iut_mem2_data__23 






BI 






Memory#2 data bit-23 
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lut mem2 data T2 






RT 






Mf»mnrv^9 data Kit-99 
1V1CI11UI y-nX Uala Ull'ZZ 


hit mpm? data 91 






RT 






rVTpmnrv/^9 data Kit-91 
IVlCIllUiyTrZ. Uala Ull'Zl 


lut mpm? data 90 






Dl 






rVTpmnrv^9 data Kit-90 
iviciiiuryTrz udid uii zu 


lut mpm9 data 1Q 

1 111 11 lis 11 IX* \JClLCl 1 ^ 






RT 






rVTf*mnrv&9 data hit-IQ 
iVldllUl jtT£* Uala UU 17 


hit mpm? data 1 R 
lul ilic-lllx. Uala 1 0 






RT 






IVlCIIlUryfrZ Uala Dll-lo 


lut mpm9 data 1 7 






RT 






iVlCIIlUiyTrZ Uala Ull 1 / 


lut tnpm9 data \f\ 






RT 






IVlCIIlUryTrZ, udld Ull-lO 


lilt TTIPTTI? data 1 S 
1 lit lllWllJX. Uala. 1.J 






RT 






N A a^rk rvm rrri /|OtQ Kit 1 ^ 

lYlCIIlUiyTrZ Uala Dll-lJ 


lut mpmO data 1^. 






RT 






\A c*mr\r\r& r ) Hota Kit 1 /l 

ivieinuryTrz udid uii-if 


lut mp k m9 data 1 ^ 
i ui iiidiL^ Uaid i D 






RT 






lVlCIIlUry#Z Uala Dll-1 J 


lut mpm? data 19 
1UI 1IICII1Z Uala 1Z 






RT 






lVieiuoryffz uaia dii-iz 


lut mf*m9 data 1 1 
lUl llldll^_Uald 1 X 






RT 






iviciiiuryTrz udid dii- 1 1 


lut mf*nn9 Hata 10 
1 U I lllCIliZ. Uala 1 \J 






RT 






iviemoryTtz uaia uii-iu 


lut mf i rn9 data Q 






RT 






iviciiiuryTrz uaid Dii-y 


IUI 1I1CI11Z Uala 0 






RT 






\At*mr\r\r£k r ) Hata Kit C 

lvicinoryTrz uaia uii-o 


lut tn^mO /"lata *7 
lUl_IllClUZ_UdLd / 






RT 
Dl 






lVienioiyTtz uaia dii- / 


lnt m^mO rloto A 
1 U I 1 1 1CI I1Z Ua la U 






RT 
Dl 






n^A&Tm rzT/ Hata Kit f\. 

iviemoiyTrz uaia du-o 


lUL_IIlCIIlZ_Udld_J 






RT 






iviemoryTFZ uaia duo 


lnt mpmO Hato A 
lUl_IIlCIIlZ_Udld_*t 






RT 
Dl 






iviernoryTtz uaia Dii-^f 


lut_mem2_data_3 






BI 






Memory#2 data bit-3 


lut_mem2_data_2 






BI 






Memory#2 data bit-2 


lut_mem2_data_l 






BI 






Memory#2 data bit-1 


lut_mem2_data_0 






BI 






Memory#2 data bit-0 


Memory#2 = 88 pins 


Total pins = 178 




Segmentation Engine 


Pin Name 


Pad# 


Pin# 


Dir 


Input 
Buffer 


Output 
Buffer 


Description 


pfq_seg_clk 






IN 






PFQ=>SEG clock 


pfq_seg_valid 






IN 






PFQ=>SEG valid 
signal 


pfq_seg_data 






IN 






PFQ=>SEG bit data 


seg_sch_clk 






OUT 






SEG=>SCH clock 


seg_sch_valid 






OUT 






SEG=>SCH valid 
signal 


seg_sch_data 






OUT 






SEG=>SCH bit data 




fotal pins = 6 




Memory Manager 


Pin Name 


Pad# 


Pin# 


Dir 


Input 
Buffer 


Output 
Buffer 


Description 


mem_sdr_data_a_64 






BI 






Controller A data bus 
bit-64 


mem_sdr_data_a_63 






BI 






Controller A data bus 
bit-63 
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mem_sdr_data_a_62 






BI 






Controller A data bus 
hit fs> 


mem_sdr_data_a_6 1 






BI 






Controller A data bus 

Kit f\\ 


mem_sdr_data_a_60 






BI 






Controller A data bus 

Kit f\(\ 
D1L-OW 


mem_sdr__data_a_59 






BI 






Controller A data bus 

Kit 


mem_sdr_data_a_5 8 






BI 






Controller A data bus 

Kit 


mem_sdr_data_a_5 7 






BI 






Controller A data bus 

Kit ^7 
DllO / 


mem_sdr_data_a_56 






BI 






Controller A data bus 

Kit ^£ 


mem_sdr_data_a_5 5 






BI 






Controller A data bus 
Kit ^ 

Oil- J 3 


mem_sdr_data_a_54 






BI 






Controller A data bus 

Kit ^A 


mem_sdr_data_a_5 3 






BI 






Controller A data bus 

Kit <1 

DII'Dd 


mem_sdr_data_a_52 






BI 






Controller A data bus 

Kit ^0 


mem_sdr_data_a_5 1 






BI 






Controller A data bus 

Kit ^1 
DllOl 


mem_sdr_data_a_50 






BI 






Controller A data bus 
K^t 


mem_sdr_data_a_49 






BI 






Controller A data bus 

Kit AQ 


mem_sdr_data_a_48 






BI 






Controller A data bus 

Kit AQ 


mem_sdr_data_a_47 






BI 






Controller A data bus 

Kit Al 


mem_sdr_data__a__46 






BI 






Controller A data bus 

Kit Afk 


mem_sdr_data_a_45 






BI 






Controller A data bus 

Kit A^ 


mem_sdr_data_a_44 






BI 






Controller A data bus 

Kit AA 


mem_sdr_data_a_43 






BI 






Controller A data bus 

Kit A% 


mem_sdr_data_a_49 






BI 






Controller A data bus 
hit-42 


mem_sdr_data_a_4 1 






BI 






Controller A data bus 
bit-41 


mem_sdr_data_a_40 






BI 






Controller A data bus 
bit-40 
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mem_sdr_data_a_3 9 






BI 






Controller A data bus 

Kit 


mem_sdr_data_a_3 8 






BI 






Controller A data bus 

Kit ^8 
UllOO 


mem_sdr_data_a_37 






BI 






Controller A data bus 

Kit 17 


mem_sdr_data_a_36 






BI 






Controller A data bus 
Kit i£ 


mem_sdr_data_a_35 






BI 






Controller A data bus 

Kit K 


mem_sdr_data_a_34 






BI 






Controller A data bus 

Kit 1A 
D1104 


mem_sdr_data_a_33 






BI 






Controller A data bus 

Kit 11 


mem_sdr_data_a_3 2 






BI 






Controller A data bus 

Uit 11 
DltOZ 


mem_sdr_data_a_3 1 






BI 






Controller A data bus 

Kit 11 
bit- 5 1 


mem_sdr_data_a_3 0 






BI 






Controller A data bus 

Kit in 
Dlt-iU 


mem_sdr_data_a_29 






BI 






Controller A data bus 
Dit-zy 


mem_sdr_data_a_28 






BI 






Controller A data bus 

Dlt-zo 


mem_sdr_data_a_27 






BI 






Controller A data bus 

Uit 11 

Dlt-Z / 


mem_sdr_data_a_26 






BI 






Controller A data bus 

Kit i^ 
DIt-zO 


mem_sdr_data_a_25 






BI 






Controller A data bus 

Dlt-ZD 


mem_sdr_data_a_24 






BI 






Controller A data bus 

Kit OA 

Dlt-z4 


mem_sdr_data_a_23 






BI 






Controller A data bus 

Kit 11 

Dlt-Z:) 


mem_sdr_data_a_22 






BI 






Controller A data bus 
Kit n 

Dlt-ZZ 


mem_sdr_data_a_2 1 






BI 






Controller A data bus 

Kit 11 
Dlt-ZZ 


mem_sdr_data_a_20 






BI 






Controller A data bus 

Kit in 
D It- ZU 


mem_sdr_data_a_ 1 9 






BI 






Controller A data bus 
hit- 19 


mem_sdr_data_a_ 1 8 






BI 






Controller A data bus 
bit-18 


mem_sdr_data_a_ 1 7 






BI 






Controller A data bus 
bit-17 
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mem_sdr_data_a_ 1 6 






BI 






Controller A data bus 

Dlt-lO 


mem_sdr__data_a_ 1 5 . 






BI 






Controller A data bus 

Oil- ID 


mem_sdr_data_a_ 1 4 






BI 






Controller A data bus 

Kit 1 A 
Oil- 14 


mem_sdr_data_a_ 1 3 






BI 






Controller A data bus 
Dlt-li 


mem_sdr_data_a_ 1 2 






BI 






Controller A data bus 

Dlt- 12 


mem_sdr_data__a_ 1 1 






BI 






Controller A data bus 

Dlt- 1 1 


mem_sdr_data_a_ 1 0 






BI 






Controller A data bus 
bit-lU 


mem_sdr_data_a_9 






BI 






Controller A data bus 
bit-9 


mem_sdr_data_a_8 






BI 






Controller A data bus 
bit- 8 


mem_sdr_data_a_7 






BI 






Controller A data bus 
bit-7 


mem_sdr_data_a_6 






BI 






Controller A data bus 
bit-o 


mem_sdr_data_a_5 






BI 






Controller A data bus 
bit-5 


mem_sdr_data_a_4 






BI 






Controller A data bus 
bit-4 


mem_sdr_data__a_3 






BI 






Controller A data bus 
bit-3 


mem_sdr_data_a_2 






BI 






Controller A data bus 
bit-z 


mem_sdr_data_a_ 1 






BI 






Controller A data bus 
bit-l 


mem_sdr_data_a_0 






BI 






Controller A data bus 

blt-U 


mem_sdr_addrO_a_ 1 1 






OUT 






Controller A addiO bit- 

1 1 
11 


mem_sdr_addrO_a_ 1 0 






OUT 






Controller A addiO bit- 
1U 


mem_sdr_addiO_a_9 






OUT 






Controller A addiO bit- 
y 


mem_sdr_addrO_a_8 






OUT 






Controller A addrO bit- 

Q 
o 


mem_sdr_addrO_a_7 






OUT 






Controller A addrO bit- 
7 


mem_sdr_addrO_a_6 






OUT 






Controller A addrt) bit- 
6 
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mem_sdr_addiO„a_5 






OUT 






Controller A addiO bit- 

3 


mem_sdr_addi0_a_4 






OUT 






Controller A addrO bit- 
4 


mem_sdr_addrO_a_3 






OUT 






Controller A addrO bit- 
3 


mem_sdr_addrO_a_2 






OUT 






Controller A addiO bit- 

2 


mem_sdr_addrO_a_ 1 






OUT 






Controller A addiO bit- 
1 


mem_sdr_addrO_a__0 






OUT 






Controller A addiO bit- 
0 


mem_sdr_addr 1 _a_ 1 1 






OUT 






Controller A addrl bit- 
11 


mem_sdr_addr 1 _a_ 1 0 






OUT 






Controller A addrl bit- 
10 


mem_sdr_addr 1 _a_9 






OUT 






Controller A addrl bit- 
9 


mem_sdr_addr 1 _a_8 






OUT 






Controller A addrl bit- 
8 


mem_sdr_addr 1 _a_7 






OUT 






Controller A addrl bit- 
7 


mem_sdr_addr 1 _a_6 






OUT 






Controller A addrl bit- 
6 


mem_sdr_addr 1 _a_5 






OUT 






Controller A addrl bit- 
5 


mem_sdr_addrl_a_4 






OUT 






Controller A addrl bit- 
4 


mem_sdr_addr 1 _a_3 






OUT 






Controller A addrl bit- 

3 


mem_sdr_addr 1 _a_2 






OUT 






Controller A addrl bit- 

2 


mem_sdr_addr 1 _a_ 1 






OUT 






Controller A addrl bit- 
1 


mem_sdr_addrl_a__0 






OUT 






Controller A addrl bit- 

n 

0 


mem_sdr_bankO_a_l 






OUT 






Controller A bankO 
select bit-1 


mem_sdr_bankO_a_0 






OUT 






Controller A bankO 
select bit-0 


mem_sdr_bank 1 _a_ 1 






OUT 






Controller A bankl 
seieci Dii-i 


mem_sdr__bank l_a_0 






OUT 






Controller A bankl 
select bit-0 


mem_sdr_cs_a_7 






OUT 






Controller A chip 
select bit-7 
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mem_sdr_cs_a_6 






OUT 






Controller A chip 
select bit-o 


mem_sdr_cs_a_5 






OUT 






Controller A chip 
select bit-5 


mem_sdr_cs_a_4 






OUT 






Controller A chip 
select bit-4 


mem_sdr__cs_a_3 






OUT 






Controller A chip 
select bit- 3 


mem_sdr_cs_a_2 






OUT 






Controller A chip 
select bit-2 


mem_sdr_cs_a_l 






OUT 






Controller A chip 
select bit-1 


mem_sdr_cs_a_0 






OUT 






Controller A chip 
select bit-0 


mem_sdr_dqsO_a_ 1 






BI 






Controller A data 
strobeO bit-1 


mem_sdr_dqsO_a__0 






BI 






Controller A data 
strobeO bit-0 


mem_sdr_dqs l_a_l 






BI 






/"l ^ A. _ 1 1 A J . 

Controller A data 
strobe 1 bit-1 


mem_sdr_dqs l_a_0 






BI 






Controller A data 
strobel bit-0 


mem_sdr_rasO_a 






OUT 






Controller A RASO 


mem_sdr_casO_a 






OUT 






Controller A C ASO 


mem_sdr_weO_a 






OUT 






Controller A write 
enableO 


mem_sdr_clkO_a 






OUT 






Controller A 
differential clock 
outputO 


mem_sdr_clkO_a_l 






OUT 






Controller A 
differential clock 
outputO, low active 


mem_sdr_rasl_a 






OUT 






Controller A RAS1 


mem_sdr_cas l_a 






OUT 






Controller AC AS 1 


mem_sdr_we 1 _a 






OUT 






Controller A wnte 
enable 1 


mem_sdr_clkl_a 






OUT 






Controller A 
differential clock 
output 1 


mem_sdr_clkl_a_l 






OUT 






/"l i. 11 A 

Controller A 
differential clock 
output 1, low active 


mem_sdr_clke_a 






OUT 






Controller A clock 
enable 


Controller A = 1 15 pins 
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mem_sdr_data_b_64 






BI 






Controller B data bus 

Ui+ £LA 

bit-64 


mem_sdr_data_b_63 






BI 






Controller B data bus 
bit-oi 


mem_sdr__data_b_62 






BI 






Controller B data bus 

Dlt-OZ 


mem_sdr_data_b_6 1 






BI 






Controller B data bus 
bit-61 


mem_sdr_data_b_60 






BI 






Controller B data bus 
bit-60 


mem_sdr_data_b_59 






BI 






Controller B data bus 
bit-59 


mem_sdr_data__b_5 8 






BI 






Controller B data bus 

1*^4- CO 

bit-58 


mem_sdr_data_b_57 






BI 






Controller B data bus 
bit-57 


mem_sdr_data_b_56 






BI 






Controller B data bus 
bit-56 


mem_sdr_data_b__55 






BI 






Controller B data bus 
bit-55 


mem_sdr_data_b_54 






BI 






Controller B data bus 
bit-54 


mem_sdr_data_b_5 3 






BI 






Controller B data bus 
bit-53 


mem_sdr_data_b_52 






BI 






Controller B data bus 
bit-52 


mem_sdr_data_b_5 1 






BI 






Controller B data bus 
bit-51 


mem_sdr_data_b_50 






BI 






Controller B data bus 
bit-50 


mem_sdr_data_b_49 






BI 






Controller B data bus 
bit-49 


mem_sdr_data_b_48 






BI 






Controller B data bus 

1_ ' 4. A O 

bit-48 


mem_sdr_data_b_47 






BI 






Controller B data bus 
Dlt-47 


mem_sdr_data_b_46 






BI 






Controller B data bus 
bit-46 


mem_sdr_data_b_45 






BI 






Controller B data bus 
Dlt-45 


mem_sdr_data_b_44 






BI 






Controller B data bus 

Kit AA 


mem_sdr_data_b_43 






BI 






Controller B data bus 
bit-43 


mem_sdr__data_b_49 






BI 






Controller B data bus 
bit-42 
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mem_sdr_data_b_4 1 






BI 






Controller B data bus 

Kit A\ 


mem_sdr_data_b_40 






BI 






Controller B data bus 

Kit ACS 


mem_sdr_data_b_39 






BI 






Controller B data bus 

Kit 


mem_sdr_data_b_3 8 






BI 






Controller B data bus 

Kit 12 


mem_sdr_data_b_37 






BI 






Controller B data bus 
Kit in 


mem_sdr_data_b_36 






BI 






Controller B data bus 

Kit a/; 
Dlt-Jo 


mem_sdr_data_b_35 






BI 






Controller B data bus 

Kit- K 


mem_sdr_data_b_34 






BI 






Controller B data bus 

Kit 1A 


mem_sdr_data_b_3 3 






BI 






Controller B data bus 

Kit- 11 


mem_sdr_data_b_32 






BI 






Controller B data bus 

Kif n 
Dlt-JZ 


mem_sdr_data_b_3 1 






BI 






Controller B data bus 

Ki+ n 
Dlt- 5 1 


mem_sdr_data_b_30 






BI 






Controller B data bus 

Dlt-JU 


mem_sdr_data_b_29 






BI 






Controller B data bus 

uc* 10 

oit-zy 


mem_sdr_data_b_28 






BI 






Controller B data bus 

Dlt-Zo 


mem_sdr_data_b_27 






BI 






Controller B data bus 

Kit 07 
Dlt-Z / 


mem_sdr_data_b_26 






BI 






Controller B data bus 

Kit 1^ 
Dlt-ZO 


mem_sdr_data_b_25 






BI 






Controller B data bus 

Kit 1^ 

Dlt-ZD 


mem_sdr_data_b_24 






BI 






Controller B data bus 

Kit 1/1 

Dlt-Z4 


mem_sdr_data_b__23 






BI 






Controller B data bus 

Kit oi 
Dlt-Z3 


mem_sdr_data_b_22 






BI 






Controller B data bus 

Kit 11 
Dll-ZZ 


mem_sdr_data_b_2 1 






BI 






Controller B data bus 


mem__sdr_data_b_20 






BI 






Controller B data bus 
bit-20 


mem_sdr_data_b_ 1 9 






BI 






Controller B data bus 
bit- 19 
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mem_sdr_data_b_ 1 8 






BI 






Controller B data bus 

Kif 1 0 

Dlt-lo 


mem_sdr_data_b_ 1 7 






BI 






Controller B data bus 

Kif 1 1 
Dlt- 1 / 


mem_sdr_data_b_ 1 6 






BI 






Controller B data bus 

Kif 1 A 
Dlt-lO 


mem_sdr_data_b_ 1 5 






BI 






Controller B data bus 

Kif 1 ^ 
Dlt- 1 J 


mem_sdr_data_b_ 1 4 






BI 






Controller B data bus 

Kit 1 A 

Dlt- 14 


mem_sdr_data_b_ 1 3 






BI 






Controller B data bus 

Ui* 1 1 

Dlt-1 5 


mem_sdr_data_b_ 1 2 






BI 






Controller B data bus 

Dlt-lz 


mem_sdr_data_b_ 1 1 






BI 






Controller B data bus 
bit- 11 


mem_sdr_data_b_10 






BI 






Controller B data bus 
bit- 10 


mem_sdr_data_b_9 






BI 






Controller B data bus 
bit-9 


mem_sdr_data_b_8 






BI 






Controller B data bus 
bit-o 


mem_sdr_data_b_7 






BI 






Controller B data bus 
bit-7 


mem_sdr_data_b_6 






BI 






Controller B data bus 
bit-o 


mem_sdr_data_b_5 






BI 






Controller B data bus 
bit-3 


mem_sdr_data_b_4 






BI 






Controller B data bus 
bit-4 


mem_sdr_data_b_3 






BI 






Controller B data bus 

Kif 1 

bit-J 


mem_sdr_data_b_2 






BI 






Controller B data bus 
bit-z 


mem_sdr_data_b_ 1 






BI 






Controller B data bus 

Kif 1 

bit-l 


mem_sdr_data_b_0 






BI 






Controller B data bus 

Kif n 
blt-U 


mem_sdr_addiO_b_l 1 






OUT 






Controller B addrO bit- 
li 


mem_sdr_addrO_b_ 10 






OUT 






Controller B addiO bit- 

10 
i\J 


mem_sdr_addrO_b_9 






OUT 






Controller B addrO bit- 
9 


mem_sdr_addr0_b_8 






OUT 






Controller B addrO bit- 
8 
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mem_sdr_addrO_b_7 






OUT 






Controller B addrO bit- 
7 


mem_sdr_addrO_b_6 






OUT 






Controller B addrO bit- 
6 


mem_sdr_addrO_b_5 






OUT 






Controller B addrO bit- 
5 


mem_sdr__addr0_b_4 






OUT 






Controller B addrO bit- 
4 


mem_sdr_addrO_b_3 






OUT 






Controller B addrO bit- 
3 


mem_sdr_addrO_b_2 






OUT 






Controller B addrO bit- 
2 


mem_sdr_addrO_b_ 1 






OUT 






Controller B addrO bit- 
1 


mem_sdr_addrO_b_0 






OUT 






Controller B addrO bit- 
0 


mem_sdr_addrl_b_l 1 






OUT 






Controller B addrl bit- 
11 


mem_s dr_addr 1 _b_ 1 0 






OUT 






Controller B addrl bit- 
10 


mem_sdr_addr 1 _b_9 






OUT 






Controller B addrl bit- 
9 


mem_sdr_addrl_b_8 






OUT 






Controller B addrl bit- 
8 


mem_sdr_addr 1 _b_7 






OUT 






Controller B addrl bit- 
7 


mem_sdr_addr 1 _b_6 






OUT 






Controller B addrl bit- 
6 


mem_sdr_addrl_b_5 






OUT 






Controller B addrl bit- 

5 


mem_sdr_addr 1 _b_4 






OUT 






Controller B addrl bit- 
A 


mem_sdr_addrl_b_3 






OUT 






Controller B addrl bit- 

3 


mem_sdr_addr 1 _b_2 






OUT 






Controller B addrl bit- 
2 


mem_sdr_addrl_b_l 






OUT 






Controller B addrl bit- 
1 


mem_sdr_addr 1 _b_0 






OUT 






Controller B addrl bit- 

0 


mem_sdr_ bankO_b_l 






OUT 






Controller B bankO 
select bit- 1 


mem_sdr_ bankO_b_0 






OUT 






Controller B bankO 
select bit-0 


mem_sdr_ bankl_b_l 






OUT 






Controller B bankl 
select bit- 1 
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mem_sdr_ bankl__b_0 






OUT 






Controller B bankl 
Scieci Dii-u 


mem_sdr_cs_b_7 






OUT 






Controller B chip select 

Kit 7 
Dll- / 


mem__sdr_cs__b_6 






OUT 






Controller B chip select 

Kit fy 

Dll-O 


mem_sdr_cs_b_5 






OUT 






Controller B chip select 
Kit ^ 

DUO 


mem_sdr_cs_b_4 






OUT 






Controller B chip select 

Kit A 


mem_sdr_cs_b_3 






OUT 






Controller B chip select 

Kit *\ 

Dll- J 


mem_sdr_cs_b_2 






OUT 






Controller B chip select 

Kit O 

Dll-Z 


mem_sdr_cs_b_ 1 






OUT 






Controller B chip select 

Kit 1 

Dll-1 


mem_sdr_cs_b_0 






OUT 






Controller B chip select 
Kit n 


mem_sdr_dqsO_b_l 






BI 






Controller B data 
stroDeu Dit-i 


mem_sdr_dqsO_b_0 






BI 






Controller B data 
stroDeu Dit-u 


mem_sar_aqs i _o_ 1 






DT 






controller d data 

SlTODei Dll-1 


mem_sdr_dqs l_b_0 






BI 






Controller B data 

otrnko 1 Kit f\ 

SlTODei Dll-U 


mem_sdr_rasO_b 






OUT 






Controller B RASO 


mem_sdr_casO_b 






OUT 






Controller B CASO 


mem_sdr_weO_b 






UU 1 






Controller B write 
enableO 


mem_sdr_clkO_b 






OUT 






Controller B 
differential clock 
ouiputu 


nieiii_SQr_ciKU_D_i 






Cil IT 
UU 1 






controller d 
differential clock 

UUipillU, 1UW dLllVC 


mem_sdrj*asl_b 






OUT 






Controller B R AS 1 


mem_sdr_casl_b 






OUT 






Controller BC AS 1 


rnem_SQr_we i_d 






UU 1 






Controller B write 
enable 1 


mem_sdr_clkl_b 






OUT 






Controller B 

UlilClCIlllal 

output 1 


mem_sdr_clk 1 b_l 






OUT 






Controller B 
differential clock 
output 1, low active 
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mem_sdr_clke_b 






OUT 






Controller B clock 
enable 


Controller B = 1 15 pins 




Memory = 228 pins with 2 controllers 




pfq-mem_clk 






IN 








pfq-mem_valid 






IN 








pfq-mem_com_l 






IN 








pfq-mem_com__0 






IN 








pfq_mem_data_23 






IN 






PFQ=>MEM data bit- 
23 


pfq_mem_data_22 






IN 






PFQ=>MEMdatabit- 
22 


pf q_mem_data_2 1 






IN 






PFQ=>MEM data bit- 
21 


pfq_mem_data_20 






IN 






PFQ=>MEM data bit- 
20 


pf q_mem_data_ 1 9 






IN 






PFQ=>MEM databit- 
19 


pfq_mem_data_l 8 






IN 






PFQ=>MEM data bit- 
18 


pfq_mem_data_ 1 7 






IN 






PFQ=>MEM data bit- 
17 


pf q_mem_data_ 1 6 






IN 






PFQ=>MEM data bit- 
16 


pf q_mem_data_ 1 5 






IN 






PFQ=>MEM data bit- 
15 


pf q_mem_data_ 1 4 






IN 






PFQ=>MEM data bit- 
14 


pf q_mem_data_ 1 3 






IN 






PFQ=>MEM data bit- 
13 


pf q_mem_data_ 1 2 






TXT 

IN 






PFQ=>MEM data bit- 
12 


— c : 

pfq_mem_data_ 1 1 






TXT 
UN 






rrQ=>MbM data bit- 

1 1 
1 1 


pf q_mem_data_ 1 0 






IN 






PFQ=>MEM data bit- 
10 


pfq_mem_data_9 






IN 






PFQ=>MEM data bit-9 


pfq_mem_data_8 






IN 






PFQ=>MEM data bit-8 


pfq_mem_data_7 






IN 






PFQ=>MEM data bit-7 


pfq_mem_data_6 






IN 






PFQ=>MEM data bit-6 


pfq_mem_data_5 






IN 






PFQ=>MEM data bit-5 


pfq_mem_data_4 






IN 






PFQ=>MEM data bit-4 


pfq_mem_data_3 






IN 






PFQ=>MEM data bit-3 


pfq_mem_data_2 






IN 






PFQ=>MEM data bit-2 
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pfq_mem_data_l 






IN 






PFQ=>MEM data bit- 1 


piq_inern_aaia_u 






TXT 
UN 






rr y=>MEM (lata Dlt-U 


mem_pf q_data_ 1 9 






OUT 






MEM=>PFQ data bit- 


mem_pfq_data_l 8 






OUT 






MEM=>PFQ data bit- 

1 Q 

lo 


mem_pf q_data_ 1 7 






OUT 






MEM=>PFQ data bit- 
17 


mem_pf q_data_ 1 6 






OUT 






MEM=>PFQ data bit- 
lo 


mem_pfq_data_ 1 5 






OUT 






MEM=>PFQ data bit- 
15 


mem_pf q_data_ 1 4 






OUT 






MEM=>PFQ data bit- 

1 A 

14 


mem_pfq_data_13 






OUT 






MEM=>PFQ data bit- 
13 


mem_pf q_data_ 1 2 

— — 






OUT 






MEM=>PFQ data bit- 
12 


mem_pf q_data_ 1 1 






UU 1 






MbM=>rrQ data bit- 

1 1 
11 


mem_pfq_data__ 1 0 






UU 1 






Mi}IVL=>rrv data bit- 

1 n 
1U 


mem_piq_aata_y 






rxi TT 






JVi£iJVi=>r r \i aata Dit-y 


mem_piq_aaia_o 






rvr tt 

UU 1 






JVLtiiVl— >rr\^l Gata Dlt-o 


mem_piq_aata_ / 






ni tt 

UU 1 






jYLcJVl=>r r\i aata Dit- / 


iuern_piq_aata_o 






f\l TT 
UU 1 






A A ^ ■ — TyCO rlofn Kit A 

jvjj^jvi— >rri s< / aata Dit-o 


mem_piq_aata_r> 






r\i tt 

UU 1 






\AT*\/f vDCH An+n Kit < 

jVLbJVi=>rrv^ data DltO 


niern_piq_Qaia_H" 






UU 1 






\ATl\/i ^r>T70 Anti Kit A 

ivjjiivi— >rrv^ aata du-h 


ineiii__pi q_u<iia_ j 






OT TT 
UU 1 






>^DT70 rloto Kit 1 

jviiijvi— >rry aata uito 


mem_pfq_data_2 






OUT 






MEM=>PFQ data bit-2 


mem_pf q_data_ 1 






rvf TT 
UU 1 






MJiM=>r\rV^ data Dlt-1 


mem_pfq_data_0 






OUT 






MEM=>PFQ data bit-0 


mem_pfq_clk 






UU 1 






JVLbM=>rrv2 ClOCK 


mem_pfq_valid 






OUT 






MEM=>PFQ valid 
signal 


_ 

mem_pfq_com__ 1 






UU 1 






JVLhM=>rrCj 
command bit-1 


mem_pfq_com_0 






OUT 






MEM=>PFQ 
command bit-0 


mem_pfq_full 






OUT 






MEM=>PFQ full 


To PFQ = 53 pins 


Total pins = 223 pins or 308 pins 




Reassembl 


y Engine 


Pin Name 


Pad# 


Pin# 


Dir 


Input 
Buffer 


Output 
Buffer 


Description 
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ras_mem_i_clk 






IN 






Memory clock input to 

rcdaacuiDiy 


ras_mem_o_clk 






OUT 






Memory clock output 
rrom reaSserriDiy 


ras_mem_we_l 






OUT 






Memory write enable, 
active low 


ras_mem_cs_l_7 






OUT 






Memory chip select 
on- /, active iow 


ras_mem_cs_l_6 






OUT 






Memory chip select 
Dit-o, active iow 


ras_mem_cs_l_5 






OUT 






Memory chip select 
Dit-D, active low 


ras_mem_cs_l_4 






OUT 






Memory chip select 
bit-4, active low 


ras_mem_cs_l_3 






OUT 






Memory chip select 
bit-3, active low 


ras_mem_cs_l_2 






OUT 






Memory chip select 
Dit-z, active iow 


— 

ras_mcm_cs_l_ 1 






\JU 1 






Memory chip select 

r%it~ 1 A/\f iirp I/mi; 

oit-x, active iow 


rds_inem_c s_i_u 






OT TT 






ivxemory cmp select 

Ull~U, dCLIVC 1UW 


Ida IIICIII aUUI Zr 1 






OTTT 

UU X 






ivxemory duureaa dh-zx 


tqc mpm onnr 00 
1 da IIICIII dUUX £j\J 






OTTT 






ivxciiiuxy dutircaa uil z\) 


rda iiieni_duux_ i 7 






OTTT 
WU X 






ivxemory duureaa dil-x^ 


I da 111CII1 dUUI X o 






OTTT 

kJVJ I 






lvxciiiury duurcaa Dit-xo 


roc mpm aHHr 1 7 
Ida iiiciii duui i / 






OT TT 

WU X 






lvxciiiury duurcaa dii-x / 


roc m**m qHHt* 1 A 

i da iiicin_duui_ i o 






OT TT 

UU X 






lvxciiiury duuxcaa dii-xo 


roc mpm oHHt* 1 ^ 
I da IIICIII dUUT_ 1 D 






OT TT 
\J\J X 






AyiptTlAn/ On/If ACC V\ i 1 ^ 

ivxemory duurcaa uii-xj 


t-oc mpm jiHHt 1 A. 
I da llicill duUl it 






OTTT 

X 






ivxcmoiy duurcaa oil -xt 


roc mpm oHnt* 1 *\ 

i da iiiciii duui x j 






OT TT 

WU X 






ivxemory duurcaa dh-x-j 


t*fw mpm 5*HHr 1 0 
i da uiciii dixux x 






OTTT 






ivxcmoiy duuicaa uii~xz 


t*iic m^m qHHt 1 1 
i da iiiciii duux x x 






OT TT 

w U X 






IVXCIIlUiy dUUICaa UIL" XX 


roc mpin nHHr 1 0 
i da iiiciii duui x \j 






OT TT 
uu X 






ivxciiioiy duuicaa uil ±.\j 


-too rnptn JlHHr Q 

i da iiiciii du.u.1 y 






OTTT 

\JU X 






ivxciiiuiy duuxcaa uil " 


r5ic mpm aHHr R 
i da iiiciii duui o 






OTTT 

w U X 






ivxeiiiuiy duuicaa uil o 


r^Q mpm nHHr 7 
i da niciii auui / 






OT TT 

WU X 






MpTtifirv jiHHrpcc hit-7 
iviciiiLiiy duuieaa uil / 


mc mpm nHHr f% 






OT TT 

v/U X 






Mpmnrv nHHrpcc Hit-^ 
iviciinjiy duuieaa uil u 


ras mpm arldr S 

i cio niv^iii auui -J 






OT TT 






M^tnnrv fiHHrpee Hit-S 
ivxc/imjiy duuicaa uu j 


vi\*z mpm aHHr A 

1 Od 1111/111 C11.1U1 *T 






OT TT 






IMpmnrv aHHrpcc 
ivit/imjiy duuicaa uil t 


rflQ mpm fiHrlr ^ 

l- oo lllt/lll dUul J 






OTTT 






Mpmnrv aHHrpcc Kit-^ 
lvicnnjiy duuicaa uil j 


ras_mem addr 2 






OUT 






Memorv address bit-2 


ras_mem_addr_l 






OUT 






Memory address bit-1 


ras_mem_addr__0 






OUT 






Memory address bit-0 


ras_mem_data_35 






BI 






Memory data bit-35 


ras_mem_data_34 






BI 






Memory data bit-34 
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ras mem data ^1 

i. txj xxiwxxx miw —/ ^ 






BI 

LJ X 






Mpmnrv data hit-^^ 

ITlWlllL/iy LidLd LFll — / J 


ra^ mem data 

X ftp XXXWXXX UftlCl ~J 






BI 






Mpmnrv data Kit-^7 

xVli/lllLsl j LidLd Ull 


ras mem data 3 1 

1 UO lllVlll UUiU J. 






BI 






Mpmnrv data riit-^1 

XVl^lllUlV LidLd L/It *J L 


ras mem data ^0 

x m xxxwxxx \j.m.ci 






BI 

XJ1 






Mpmnrv data Hit-^O 

IVlLvliiLJi V LidLd Ull JU 


ras mem data 2Q 

X HO XI A will xium ^« ^7 






BT 

LJ X 






IMpmnrv data hit-7Q 

IVlC-liiUijf LidLd UIL A»7 


ras mem data 78 

X Clt> X 1 1 w 1 1 1 \J- U LCI X. U 






BI 

LJ X 






Mpmnrv data hit-7R 

IVlL^iliL/iy LidLd Ull ZiO 


ra<! mem data 77 

x cio xxxlsXxx umu x« / 






BI 






lvTpmnrv data Hit-77 

iVICillUl y LidLd Ull / 


ras mem data 76 

X CiJ X X lwlll_UQ LCI \J 






BI 

LJ X 






lvfpmnrv data Hit-7rt 

lVlCliiLJiy LidLd Uil £*\J 


rac mem data 7^ 

1 dO XI 1^1 IX UCXLCl 






BT 

LJL 






lvfprriorv Hata Hit-7S 

iviciiiuiy Udict uii 


rac mem data 74 

x cio xiil^xxx \X\xva 






BT 






Mpmnrv Hata rtit-74. 

IVlCllIUiy LidLd Ull £*T 


rac mem data 7^ 

X CIO 1 llL^ll 1 LI III CI L*^J 






BT 

Ul 






Mpmnrv Hata Kit-7^ 

IVlCllIUiy LidLd Ull 


rac mem data 77 

1 ClO AXXE'XXX LidLd 






BT 
ui 






iviciiiuiy udid un 


ra<5 mem data 7 1 

X CIO lllwlll vLClLCl X 






BT 

Ul 






lvfpmnrv Hata riit-71 

IVlCllIUiy Lid Id Ull Z»l 


rac mpm data 70 

1 CIO 1X1WX11 UfllQ 






BT 

Dl 






lvfpmnrv Hata Hit-Oft 
iviciiiuiy udid uii-^u 


rac mem data 1 Q 
lao mt^iii LidLd i ^ 






BT 






lvfpmnrv Hata hit- 1 Q 

IVlClllLJljf Lid Id Ull 17 


rac mem data 1 R 

X CIO lllWlil WCLVQ X O 






BT 

Ul 






Mpmnrv Hata rtit-1 S 
iVlClliLJiy Lid Id Ull lO 


roc mpm Hata 17 
lao llicill Udid 1 / 






BT 
i_>i 






iviciiiuiy udid uii-i / 


rac mpm Hata \f\ 

1 do Hit ill lid Id 1 \J 






BT 

Dl 






MpmAn; Hoto V\it 1 A 

iviciiiury Udid un 10 


rac mpm data 1 S 

1 do lll&lll LidLd 1 o 






BT 

Dl 






\^pmr\r\/ Hoto V\it_ 1 ^ 

iviciiiury udid uii-i o 


rac mpm data 1 A. 

x do iiiv^iii ualu i *-r 






BT 

Dl 






lviciinjiy udid uii"i*T 


roc mpm data 1 ^ 
1 do 111C111 LidLd 1 J 






BT 

Dl 






iviciiiury udid uii-i J 


roc mpm data 1 7 

X dO lilL/111 LidLd 1 






BT 

Dl 






A^pmr\r\/ Hoto r\i t_ 1 0 
iviciiiuiy Udid U1L-1Z 


rac mpm data 1 1 

IdO lllLylll_LldLd 1 X 






BT 

Dl 






Mpmnn/ Hata V\it-1 1 

iviciiiuiy udid uii*i i 


roc mpm data 1 0 

1 do iilClll lid Id 1 \J 






RT 

Dl 






AAptnrtn/ Hoto nit 1 (i 

ivieniury udid un-iu 


roc mpm data Q 

i do lilClll LidLd ~ 






RT 

Dl 






\^^mrtr\/ Hoto r\tt Q 

iviciiiury udid un " 


rac mpm data R 

1 do lllt^lll LidLd o 






BT 

Dl 






Mpmnn/ Hoto V\it_52 

iviciiiury udid un o 


roc mpm data 7 

IdO 111C111 Lid Id / 






RT 
pi 






Mptnr\nf Hoto r*it / 

iviciiiury udid un- / 


rac mpm data f\ 

1 do lllt/lli Lid Id u 






BT 

Dl 






Mpmnn; Hoto V\it_r\ 

iviciiiury udid un u 


rac mpm data S 

1 dO lilClii lid Id «J 






BT 

Dl 






lVApnrn'Yrw Hoto r\tt_^I 
iviciiiuiy Udid Ull- J 


rac mpm data A. 

1 do lilCill LidLd t 






RT 

Dl 






X^pmnn/ Hoto r*it 4 

iviciiiuiy udid un *+ 


ras_mem_data_3 






BI 






iVIemory data bit-3 


ras_mem_data_2 






BI 






Memory data bit-2 


ras_mem_data_l 






BI 






Memory data bit-1 


ras_mem_data_0 






BI 






Memory data bit-0 


Memory = 69 pins 


Total pins = 69 




CPU In! 


erface 


Pin Name 


Pad# 


Pin# 


Dir 


Input 
Buffer 


Output 
Buffer 


Description 


cpu_config_l 












Address/data multiplex 
select 
0: Non-multiplexed 
1 : Multiplexed 


cpu_config_0 












Endian select 
0: Big endian 
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1 * T ittlp pridian 

X . XwllULs VllLUdll 


COU CS 1 












CPU phirt cplppt nptivp 
V-'X lj LyiiiLi oLvivL/i, atuvc 

low 


cpu rdwr 1 












CPU read/writp strohp 


cou addr 9 












CPU addrp« hit-9 

v^x KJ dUUiwdo Ull J7 


cdu addr 8 












CPU addrp« hit-8 

V_»X KJ aUUi VOu Ull (J 


cou addr 7 












CPU addrp<:<; hit-7 

V-'X V/ dUUlVJO Ull / 


cou addr 6 












CPU addrp<s<; hit-f> 

V X KJ aUUlvdu Ull VI 


con addr 5 












CPU addrp<i<2 hit-S 

V^x LJ dLlLUCoo Ul I ~y 


cou addr 4 












CPU addrpQQ hit-4 

V-'X LJ ClUUl too Ull *+ 


cou addr 3 

W Ly LA GI.V1 VJ-A ~J 












CPU addrp« hit-1 

V-^I L-J dlxLllCoo Ull J 


cou addr 2 












CPU addrpQQ hit-7 


cou addr 1 












CPU addrp<iQ hit-1 


cou addr 0 












CPU addrp« hit-0 

* — x kJ aU.lii.Coo Ull V/ 


cou data 1 1 












CPU data hit-1 1 

v^X KJ Lid Id Ull J 1 


cou data 10 












CPU data hit-ID 

V_^l vJ U£lLa Ull JU 


cou data 29 

» l* i*__" a* jy 












CPTJ data hit-79 


cou data 78 

vU u uaia \j 












CPU data hit-7R 

v_^i KJ Uald. Ull £o 


cou data 77 












CPU data hit-77 

v^x w lid. la Ull ^ / 


cou data 76 












CPU data hit-76 

V^rU Lid. la Ull'^O 


cou data 7S 












CPU data hit-7 5 

v^l U LLdld Ull <J 


cou data 24 












CPU data hit-24 

V^X Lv Lldld Ull it 


cou data 21 












CPU data hit-7^ 
v^r KJ Udla Ull"^ J 


cou data 22 












CPU data hit-77 

V_sX KJ Lldld Ull 


poii data 7 1 












CPU data hit-7 1 

V_^X U Lldld. Ull'^1 


cou data 20 












CPU data hit-70 

v^JT LJ Lldld Ull Z<U 


cou data 1 9 












CPU data hit-1 Q 

L-IU Lldld Ull 17 


cou data 1 8 












CPU data hit-1 8 
v^r \J Lldld uii"io 


cou data 1 7 












CPU data hit- 17 

V_^X KJ Lldld Ull 1 / 


cou data 1 6 












CPU data hit- 16 

VI U Lldld Ull 1U 


cou data 1 S 

wL/LA V.ACA LCI X 












CPU data hit-1 S 

L/l U Lldld Ull 1J 


cou data 1 4 

V'Ly LA X ~ 












CPU data hit- 14 

Ul U Lldld Ull It 


cou data 1 1 

vL» LA VACALlA X ^1 












CPU data hit- 11 

VfU Lldld Ull 1J 


cou data 1 2 












CPU data hit- 17 

V/fU Lldld Ull 1 


cou data 1 1 












CPU data hit-1 1 

V-*X KJ Lldld Ull X X 


cdu data 1 0 












CPU data hit- 10 

V_--X KJ Lldld Ull IV/ 


cdu data 9 












CPU data hit-9 

V-*X KJ Lldld Ull 7 


cdu data 8 












CPU data hit-8 

\-*x KJ Lldld Ull O 


cdu data 7 












CPU data hit-7 

V^X KJ Lldld Ull / 


cdu data 6 












CPU data bit-6 

V — X KJ LXdlCl L/l U KJ 


cpu_data_5 












CPU data bit-5 


cpu_data_4 












CPU data bit-4 


cpu_data_3 












CPU data bit-3 


cpu_data_2 












CPU data bit-2 


cpu_data_l 












CPU data bit-1 
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cpu_data_0 










CPU data bit-0 


Total pins = 46 




MISC 


xin iMame 




nnff 


UlT 


input 
sillier 


uutput 
r>uner 


uescripiion 


iest_mux_j i 






UU 1 






i est mux out bit- 5 1 


iest_mux_o u 






UU 1 






i est mux out du- 


test_mux_zy 






UU 1 






i est mux out bit-zy 


test_mux_2 8 






/"VITT 

UU I 






i est mux out Dit-Zo 


test_mux_z / 






UU 1 






i est mux out bit-z / 


test_nfiux_26 






UU 1 






Test mux out bit-26 


test_mux_25 






rvj TT 

UU 1 






1 est mux out bit-Z d 


test„mux_24 






UU 1 






Test mux out bit-24 


test_mux_Z3 






r\i tt 
UU 1 






1 est mux out bit-ZJ 


test_mux_ZZ 






UU 1 






1 est mux out bit-ZZ 


test_mux_2 1 






UU 1 






lest mux out bit-Zl 


4-aa4- wMim ^/™\ 

test__mux_ZU 






r\i tt 
UU 1 






I est mux out bit-zU 


test_mux_19 






UU 1 






lest mux out bit-iy 


test_mux_18 






/~\T TT 
UU 1 






Test mux out bit- 18 


test_mux_17 






r\i tt 
UU 1 






lest mux out bit-17 


test_mux_16 






r\i tt 
UU 1 






Test mux out bit- 16 


test_mux_15 






f\T TT 

UU 1 






T A A 4- .i.i-. . - — r A . - 4 lb 1 4- "Iff 

lest mux out bit- 15 


test_mux_14 






UU 1 






Test mux out bit- 14 


test_mux_13 






ni tt 
UU 1 






lest mux out bit- 13 


test_mux_12 






UU 1 






Test mux out bit- 12 


test_mux_ll 






ht tt 
UU 1 






l est mux out bit- 1 1 


test_mux_10 






UU 1 






lest mux out bit-lU 


test_mux_9 






ni tt 
UU 1 






Test mux out bit- 9 


test__mux_8 






HT TT 

UU 1 






lest mux out bit-o 


tesi_mux_ / 






OT TT 
UU 1 






Test mux out bit-7 


iest_mux_o 






UU 1 






Test mux out bit-6 


iesi_rnux_D 






CM TT 
UU 1 






1 est mux out oito 


test_mux_4 






OUT 






Test mux out bit-4 


tcsi_iTiux_j 






UU I 






Test mux out bit- 3 


test_mux_2 






OUT 






Test mux out bit-2 


test__mux_l 






HT TT 

UU 1 






Test mux out bit- 1 


tea i_mu x_u 






OT TT 






1 esi mux oui dii-u 


testmux_clkout 






OUT 






Test mux clkout 


Tck 






IN 






JTAG clock 


Tms 






IN 






JTAG mux select 


tdi_scan_in 






IN 






JTAG data in, or scan 
in 


tdo_bist_scan_out 






OUT 






JTAG data out, or scan 
out 


trstj 






IN 






JTAG reset, active low 
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Total pins = 38 



Grand total = 723 with 2 DDRs 



Figure 22 



ff 


Block's name 


Address 
[9:6] 


Start 

Address 


Last 
Address 


1 otal length 


1 


CPU Interface 


0000b 






64d 


2 


Incoming SPI-4 


0001b 






64d 


3 


Lookup Engine 


0010b 






64d 


4 


Segmentation 


0011b 






64d 


5 


Memory Manager 


0100b 


0000000b 


lllllllb 


64d 


6 


Reassembly 


0101b 






64d 


7 


Outgoing SPI-4 


0110b 






64d 


8 


Reserved 


01 lib 






64d 


16 




1111b 






64d 



Figure 23 



ADDR[9:0] 
RDWR_L (1) 



ALE- 



CS_L 



DATA[31:0]. 



Y 



_t Salr 

tvL"* 

\ 



valid 



l VRD~ 



l Prd 



Zrd 



valid 



Figure 24 
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OjIllUUl 


r di «uiicicr 


A/fin 
1 Villi 


lY/fav 
IVlctA 


TTnltc 


to 

L Sar 


AUUlCdo/lUWI I LU V allU XVCali aCL~Up 11IUC 


0 




no 


l Har 


AUUlCoj/lUWl 1 IU V allU I Call 11U1U IIIIIC 


0 




TIC 
lid 


iSalr 


AUUXCod IKJ laldl SCI lip UlilC 
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lid 


1 Hair 


ArffffPcc tr\ lQt/"*ri nrtlri f"im*» 
/\UUICoo IU laldl I1U1U lilllC 


J 
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US 


A VL 


\7o1iH l*atr*h tmiIcp \x/iHtVk 
V allU lalCll piiloC WlUUl 






no 
IIS 


i Sir 


T j*tf*h to Rpflrt <*pt-iin 


n 






ThIt 


Latch to Read hold 


5 




ns 


Tprd 


Valid Read to valid data propagation delay 




50 


ns 


tZrd 


Valid Read negated to output tri-state 




10 


ns 


tvRD 


Valid Read pulse width 


60 
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ADDR[9:0] 
RDWRL (0)* 



ALEL 



CS_L 



DATA[31:0] 



_t Salw 



•tvLH 



Slw 



valid 



l Halw 



l VWR 



l Hlw" 



valid 



*"tHdw"*j 



X 
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Cvttihrhl 




A/fin 




Tin its 


tc 


AHHrpcc/rHwr 1 to ValiH Writ** cf*t-im timp 

nuuivoO/lUWl 1 lAJ T dl 1U TTlitt' a&l LI L/ Lllllw 


o 




nc 

llo 


lHaw 


AHHrf*cc/rr1wr 1 tn \/ji1iH Writp hn1H tim** 

/^.LILU Wo/lUWl 1 IvJ V all Li YY lllCs 11U1L1 111 11C 
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»-Salw 
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J 
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<; 




nc 

llO 


Tsiw 


T ^tch to Write set-nn 

l^ttlLrll WJ ""11 Iv owl LI L/ 


o 




nc 

llO 


ThIw 


Latch to Write hold 


5 




ns 


Tsdw 


Data to valid Write set-up time 


0 




ns 


THdw 


Data to valid write hold time 


5 




ns 


Tvwr 


Valid Write pulse width 


60 




ns 
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gsync 



cpu_port 




Figure 30 
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|^-dataI31:0]- 



M — 



rdwr_ 



[/<] addr[9:0]- 



~ale- 



~cs_l- 



latch 



latch 




latch 



cpu_mux_en~ 



-oej- 



-data_out[31:0]- 



CPU clocking domain 



cs 1 to the blocks 



sync 



cs J per block to be 
qualified with cs_l 



200MHz clock domain 



Figure 31 
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CPU IF 



-dk- 



-rstj- 



-cpu_configf 1:0J- 

cpu_cs_l 

— cpu_rdwr_l — 
— cpu_adrfr[9:0]— 



-qw_data_in[31 :0J— 
u_data_out[31:0]- 
_data_oe[3:0]— 



CPU-IF 



- cpu_spio_cs_I 
-qxj_ras_cs_|- 



■ qpu_mem_csj - 

- cpu_seg_cs_l - 
— cpu_lut_csj— 

— qw_spii_cs_I - 
— cpu_rdwr_I — 



— cpu_addrf5:0] — 
-cpu_data_in[31:0)- 



200MHz 
clock domain 



- cpu_spil_data_out[31:0] - 

- cpu_lut_data_out[31:0] — 

- cpu_seg_data_out[31:0] - 
■ cpu_me m_data_out[3 1 : 0] - 
— cpu_ras_data_out[31:0] — 

- qni_spio_data_out[31:0] - 



gsync 

-ingress_port_numI 5:0]- 

e gress_ingressj 

— num_bid_support[2 :0}— 
— chlp_select_gen[l:03 — 



SPII 



lut 



SBG 



MEM 



RAS 



SP10 



Figure 32 
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BlkO 



BlkO_tstmux„grpO 



BlkO_tstmux_grp 1 




F/f 



rstmux_pin[31:0] 



BlkO t s tmux s el 



Blkl 

Tstmux elk 



B lk l_tstmux_grpO 
Mhz) 



Blkl_tstmux_grpl 




F/f 



Blkl tstmux sel 



Test Mux in CPU Interface block 



Blk0_tstmux_out[3 



PI 





F/f 







Tstmux Sel 



CPU_clk(200 



RlkUstmnx^nntni-O] 



Figure 33 



POR L 



CPU Interface block 



~(BlkO_soft_reset) 




~(Blkl_soft_reset) 





Figure 34 
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CPU Interface block 



BlkO 








< 


BlkO_input_disable 




< 


BlkO_output_disable 






Blkl 


< 


_ . _ . Blkl input disable 




< 


B lk 1 _output_disable 







Figure 35 



Address 


Name 


Type 


Description 


0-31 


Reserved 






32 


VERSION 


R 


Read only register to contains the 
version of the chip. 
It's value is 0000_0001h 


33 


MOD.CTRL 


RW 


[5:0] - Port number for ingress chip 
Default value: 0 
[7:6] - Reserved 
[8] - Ingress/Egress chip selection 

0 — ingress chib 

1 - egress chip 
Default value: 1 


34 


MEM_CTRL 


RW 


[2:0] - Number of supported BIDs 
000 -1M BIDs 
001 - 2M BIDs 

010 - 3M BIDs 

011 - 4M BIDs 
100 -5M BIDs 
101 -6M BIDs 

110- 7M BIDs 

111 - 8M BIDs 
Default value: 001 

[3] - Reserved 
[5:4] - Chip select generation 

00 - based on address[20: 19] 

01 - based on address [2 1 : 20] 
10 - based on address[22:21] 

1 1 - Reserved 
Default value: 00 
[31:6] - Reserved 
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35 


Soft Reset 


RW 


[0] - Soft reset register for Incoming 








SPI-4 block. 








0: normal operation (default) 








1: reset block 








ril — Soft reset register for Outgoing 








SPI-4 block. 








0: normal operation (default) 








1: reset block 








f21 - Soft reset register for Lookup 








Engine block. 








0: normal operation (default) 








1 : reset block 








131 - Soft reset register for 








Segmentation block. 








0: normal operation (default) 








1: reset block 








[4] - Soft reset register for Memory 








Manager block. 








0: normal operation (default) 








1: reset block 








[5] - Soft reset register for Reassembly 








block. 








0: normal operation (default) 








1: reset block 








[31:6] - Reserved 
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Input/Output_Disable 



RW 



[0] - Input Disable for Incoming SPI-4 
0: enable (default) 
1: disable 

[1] - Output Disable for Incoming SPI-4 
0: enable (default) 
1: disable 

[2] - Input Disable for Outgoing SPI-4 
0: enable (default) 
1: disable 

[3] - Output Disable for Outgoing SPI-4 
0: enable (default) 
1: disable 

[4] - Input Disable for Lookup Engine 
0: enable (default) 
1: disable 

[5] - Output Disable for Lookup Engine 
0: enable (default) 
1: disable 
[6] - Input Disable for Segmentation 
0: enable (default) 
1: disable 

[7] - Output Disable for Segmentation 
0: enable (default) 
1 : disable 
[8] - Input Disable for Memory 
Manager 
0: enable (default) 
1: disable 
[9] - Output Disable for Memory 
Manager 
0: enable (default) 
1: disable 
[10] - Input Disable for Reassembly 
0: enable (default) 
1: disable 

[1 1] - Output Disable for Reassembly 
0: enable (default) 
1: disable 



[31:12] -Reserved 
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37 


TSTMUX.SEL 


RW 


[3:0] - Block selector for Test Mux 
0000: No output (default) 
0001: Incoming SPI-4 
0010: Outgoing SPI-4 
00 1 1 : Lookup Engine 
0100: Segmentation 

ulul. IViCIllUiy lVldllagCI 

01 10* Reassemhlv 
Others: No output 

[31:4] - Reserved 


38-63 


Reserved 







Figure 36 
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Trans mi 
Device 
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16 bit 
DOR 
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CPU 
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200MHx dock dtriitd I 
from rdk 



200MHx cor. dock 



Segmentation 



Wb data 


Input 


Mb data 






I6bctri ^ 


FIFO 


2b Ctrl 




Output 
Control 


► 


128k 80 







control 



SOP/EOP 

port 

SOB 

byte_ valid 



Lookup Engine 



J 



Figure 37 



rclk 



Input Control Block 
— ► 



16bddr data , 



Ibddrc rl 



I 



Bit 
Control 





32b sdr data ^ 


Rxl 


Bit 






Align 


2b sdr Ctrl 


SMj 


► 



400MHz rclk 

training 



Parity 
Check 



16bsdrfct^ 



200MHz clock 
derived from rclk 



64b sdr data 



16b sdr ctr ^ 

.wr_in_fifo 
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Figure 40 




Figure 41 





Control Word Format 






TYPE 


EOPS 


SOP 


ADDRESS 


DIP-4 




15 


14 13 


12 


11 4 


3 0 



Figure 42 



Bit 
Position 


■ Label 

V;:;':; . ^ ; ; . 


Description 


15 


Type 


Control Word Type. 

Set to either of the following values: 
1 : payload control word (payload transfer will immediately 
follow the control word). 
0: idle or training control word (otherwise). 


14:13 


EOPS 


End-of-Packet (EOP) Status. 

Set to the following values below according to the status of the 
immediately preceding payload transfer. 

0 0: Not an EOP. 
0 1 : EOP Abort (application-specific error condition). 
1 0: EOP Normal termination, 2 bytes valid. 
1 1 : EOP Normal termination, 1 byte valid. 
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Rit 

Oil 

Position 




ftocfr infirm 






EOPS is valid in the first control word following a burst 
transfer. It is ignored and set to "0 0" otherwise. 


12 


SOP 


Start-of-Packet. 

Set to 1 if the payload transfer immediately following the 

coniroi worQ corresponas to ine sian ot a pacKei. oei to u 

otherwise. 

Set to 0 in all idle and training control words. 


11:4 


ADR 


Port Address. 

8-bit port address of the payload data transfer immediately 
ton owing tne control wora. None ot tne addresses are reserved 
(all are available for payload transfer). 
Set to all zeroes in all idle control words. 
Set to all ones in all training control words. 


o.u 


nip a 


*f-Dii uiayoriai inieneaveu rciniy. 

4-bit odd parity computed over the current control word and 
the immediately preceding data words (if any) following the 

last control word. 



Figure 43 





Bit 
[15:12] 


Next Word, 
Status 


Prior Word 
I Status ; 


■4 Meaning .-. - w %: 


0 


0000 


Idle 


Continued 


Idle, not EOP, training control word 


1 


0001 


Reserved 


Reserved 


Reserved 


2 


0010 


Idle 


EOP 
w/abort 


Idle, Abort last packet 


3 


0011 


Reserved 


Reserved 


Reserved 


4 


0100 


Idle 


EOP w/1 
byte 


Idle, EOP with 2 bytes valid 


5 


0101 


Reserved 


Reserved 


Reserved 


6 


0110 


Idle 


EOP w/2 
bytes 


Idle, EOP with 1 byte valid 


7 


0111 


Reserved 


Reserved 


Reserved 


8 


1000 


Valid 


None 


Valid, no SOP, no EOP 


9 


1001 


Valid/SOP 


None 


Valid, SOP, no EOP 


A 


1010 


Valid 


EOP 
w/abort 


Valid, no SOP, abort 
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Bit 
[15:121 


Next Word 
Status 


Prior Word 
Status 


Meaning 


B 


1011 


Valid/SOP 


EOP 

w/abort 


Valid, SOP, abort 


C 


1100 


Valid 


EOP w/ 2 
bytes 


Valid, no SOP, EOP with 2 bytes valid 


D 


1101 


Valid 


EOP w/ 2 
bytes 


Valid, SOP, EOP with 2 bytes valid 


E 


1110 


Valid 


EOP w/1 
byte 


Valid, no SOP, EOP with 1 byte valid 


F 


1111 


Valid 


EOP w/1 
byte 


Valid, SOP, EOP with 1 byte valid 



Figure 44 



Current 
State 


c 

T 
R 
L 


Word 
1 


Word 
2 


Next 
State 




Comments 


IDLE 


11 


Lctrl 


Lctrl 


IDLE 








11 


Lctrl 


P_ctrl 


PLOAD 








11 


Lctrl 


T_ctrl 


TRADSLC 








11 


T_ctrl 


T_ctrl 


TRAINC 








10 


P_ctrl 


Data 


DATA1 








01/ 
00 










Error 
















TRA1N_C 


11 


T.ctrl 


T_ctrl 


TRAIN_C 








10 


T_ctrl 


T_data 


TRAIN_D 








00. 


T_data 


T_data 


TRAIN_D 








01 










Error 
















TRAINJ3 


00 


T_data 


T_data 


TRAIN_D 








01 


T_data 


P_ctrl 


PLOAD 








01 


T_data 


Lctrl 


IDLE 








01 


T_data 


T_ctrl 


TRAIN_C 








10/ 

11 










Error 
















PLOAD 


00 


Data 


Data 


DATA2 








01 


Data 


P_ctrl 


PLOAD 








01 


Data 


Lctrl 


IDLE 








10/ 

11 










Error 
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DATA1 


00 


Data 


Data 


DATA3 








01 


Data 


P_ctrl 


PLOAD 








01 


Data 


Lctrl 


IDLE 








10 


P.ctrl 


data 


DATA1 








11 


Lctrl 


Lctrl 


IDLE 








11 


I-ctrl 


P_ctrl 


PLOAD 




















DATA2 


00 


data 


data 


DATA4 








01 


data 


P_ctrl 


PLOAD 








01 


data 


Lctrl 


IDLE 








10 


P_ctrl 


data 


DATA1 








11 


I_ctrl 


Lctrl 


IDLE 








11 


Lctrl 


P_ctrl 


PLOAD 




















DATA3 


00 


data 


data 


DATA5 








01 


data 


P_ctrl 


PLOAD 








01 


data 


Lctrl 


IDLE 








10 


P_ctrl 


data 


DATA1 








11 


Lctrl 


Lctrl 


IDLE 








11 


Lctrl 


P_ctrl 


PLOAD 




















DATA4 


00 


data 


data 


DATA2 








01 


data 


P_ctrl 


PLOAD 








01 


data 


Lctrl 


IDLE 








10 


P_ctrl 


data 


DATA1 








11 


Lctrl 


Lctrl 


IDLE 








11 


Lctrl 


P_ctrl 


PLOAD 




















DATA5 


00 


data 


data 


DATA3 








01 


data 


P_ctrl 


PLOAD 








01 


data 


Lctrl 


IDLE 








10 


P_ctrl 


data 


DATA1 








11 


Lctrl 


Lctrl 


IDLE 








11 


Lctrl 


P_ctrl 


PLOAD 







Figure 45 
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Control 


Control 


RayloacJ 


Control 




DIP-4 Codewords 



Figure 46 
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] 1 1 1 1 1 1 1^ 1 

******** 


1 ■/ 


| 1 1 ft 0 * « 


« t 


| 1 1 1 Q 1 0 


o i ^ 1 



tocfrfrt wafd: ca/ facia rf»d 
ptiity caicuteifovs fcefoiv 
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Example of CALENDARS = 1, CALENDAR_LEN 

Two OC-48 channles (ports 1 and 2), eight OC-12 channles (ports 3 through 10): 
CALENDAR.LEN = 16, CALENDAR[i] = 1, 2, 3, 4, 1, 2, 5, 6, 1, 2, 7, 8, 1, 2, 9, 10, ... 
Other combinations feasible: CALENDARS = 1, 3, 2, 4, 1, 5, 2, 6, 1, 7, 2, 8, 1, 9, 2, 10, ... 



Time slot sequence ^ 



1 1 


2 


3 


4 


1 


2 


5 


6 


1 


2 


7 


8 


1 


2 


9 


,0 



CALENDER! i] is the round robin sequence of time slots among the lowest data rate channels. This example 
shows that each time slot cores ponds to a OC-12 channel One OC-48 port will be repeated 4 time slots within 
each CALENDAR sequence to have the proper data rate. 



Figure 48 



0IP-? 
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Disable, 
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TJ 
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— ► 
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1 0 



tr&mtog pattern (not totsmsaa » 
parity cfitosfetioosf 




i 0 



a and t> aie sit s&t to 1 
during encoding. 



Figure 50 



Name 


Type 


Width 


Depth 


Total size 


Access Time 


Input FIFO 


SSRAM 
(dual-port) 


34 bits 


256 


8704 bits 


2.5ns read/write 


Sync FIFO 


SSRAM 
(dual-port) 


64 bits 


8 


512 bits 


5ns read/write 


SPI Table 


SSRAM 
(dual-port) 


29 bits 


64 


1856 bits 


5ns read/write 


Data FIFO 


SSRAM 
(dual-port) 


64 bits 


672 


43008 bits 


5ns read/write 


Control FIFO 


SSRAM 
(dual-port) 


27 bits 


84 


2268 bits 


5ns read/write 


Free Buffer List 


SSRAM 
(dual-port) 


10 bits 


84 


840 bits 


5ns read/write 
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Name 


Description 


Width 


Dir 


Clock 


Chip Pins 


RDCLK 


Receive Data Clock (400Mhz) 


1 


In 


Yes 


RDAT 


Receive Data 


16 


In 


400 
MHz 


RCTL 


Receive Control 


1 


. In 


400 
MHz 


RSCLK 


Receive Status Clock 


1 


Out 


Yes 


RSTAT 


Receive FIFO Status 


2 


Out 


200 Mhz 
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RDCLK L 


Receive Data Clock C40flMh7l 


1 

X 


In 

±11 


Yes 


RDAT L 


Rpf*f*ivp Data 


16 

X \J 


In 


400 
MHz 


RCTL_L 


Receive Control 


1 


In 


400 
MHz 


RSCLK.L 


Receive Status Clock 


1 


Out 


Yes 


RSTAT_L 


Receive FIFO Status 


2 


Out 


200 Mhz 


Lookup Engine 


DATAOut 


64 bit output data bus 


64 


Out 


200 
MHz 


Data_valid 


Valid signal 


1 


Out 


200 
MHz 


SOP 


Start of Packet 


1 


Out 


200 
MHz 


EOP 


End of Packet 


1 


Out 


200 
MHz 


SOB 


Start of the burst transfer 


1 


Out 


200 
MHz 


EOB 


End of the burst transfer 


1 


Out 


200 
MHz 


PORT 


PHY port addresses 


6 


Out 


200 
MHz 


Byte_valid 


Valid bytes within the last 64 bit word 


3 


Out 


200 
MHz 


Discard 


Pass the abort and parity error 


1 


Out 


200 
MHz 


Segmentation 


Sg_spi_pid 


Port number for the FIFO status bit 


6 


in 


200 Mhz 


Sg_spi_status 


FIFO Status 


1 


In 


200 Mhz 


CPU Interface 



Figure 52 



Register Name 


Address 


Description 


CALENDAR_LEN 




This is the length of the port sequence which is 
programmed upon start-up, depending on the 
number of active ports in the system; the 
maximum supported length is 64 ports. 


CALENDARJV1 




The number of times the calendar sequence to 
be repeated during the FIFO info transfers. 



Figure 53 
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r 



— »pio_tM_csa_o m 



tw_tpi>_be 



| g_«ync j— 



n 



[> 



1 



-4x1 6b* 



- - rdy_4 _nj_port_iJ — • 



— B_iync 

tpfa_dh»_clk 
tpio_dbi_iyoc - 



0 



dcct/ 
tkew detct 



cpu_tpr>_c»J 
cpojdwrj 
cpu_addr 
cpu_dat*Jo 



£ It 



tdck 
fat>(lSD] 



tick 



port_calmder 
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H 
-I 



I'll 



(Note: In cycle 1, XX and abed depend on the contents of the interval after the last 

preceding control word.) 



Cycle 


TCTL / 












f DAt[i] 7 RDAT{il 














RCTL 






































15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


0 


1 


1 


0 


X 


X 


0 


0 


0 


0 


0 


0 


0 


0 


0 


a 


b 


c 


d 


2-11 


1 


0 


0 


0 


0 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


12-21 


0 


1 


1 


1 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 
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Event 
1, System Reset 



J: Jump indicates this is the last port on the calender 
V: Valid indicates the port is valid for data transfer 
Addr: equivalent of port entry number, range is 0 to 63 
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Name 


Description Width 


Dir 


Clock 


Chip pins 


Tdclk 


1 


Out 


Transmit Data Clock (400Mhz) 


400 
MHz 


Tdat 


16 


Out 


Transmit Data 


400 
MH7 


Tctl 


1 


Out 


Transmit Control 


400 
MHz 


Tsclk 


1 


In 


Transmit Status Clock 


400 
MHz 


Tstat 


2 


In 


Transmit FIFO Status 


400 
MHz 


Re-assembly 


Ras_spio_data 


64 


In 


64 bit input data bus 


zUU 
MHz 


Ras_spio_data_valid 


1 


In 


Valid signal 


MHz 


Ras_spio_sop 


1 


In 


Start or Packet 


inn 
ZUU 

MHz 


Ras_spio_eop 


1 


In 


End of Packet 


200 
MHz 


Ras_spio_length 


8 


In 


Data length 


200 
MHz 


Ras_spio_abort 


1 


In 


Re-assembly mark abort for the 
packet 


200 
MHz 


Ras_spio_empty 


1 


In 


Re-assembly mark port data is 
empty 


200 
MHz 


Ras_spio_bv 


8 


In 


Re-assembly mark byte is valid 


200 
MHz 


spio_ras_ctrl_request 


1 


Out 


Request data from port indicated by 
spio_ras_pid 


200 
MHz 


spio_ras_ctrl_pid 


6 


Out 


Request data from port when 
spio_ras_ctrl_request is asserted 


200 
MHz 


ras_spio_cpu_full 


1 


In 


CPU DATA Buffer is full 


200 
MHz 


Data 


>ase 


spio_dbs_clk 


1 


Out 


Input clock from the re-assembly 
block (a different chip) 


200 
Mhz 


spio_dbs_sync 


1 


Out 


A sync indication, if set, start of 
message 


200 
Mhz 


spio_dbs_stt 


1 


Out 


Status of the output ports in the re- 
assembly block. 


200 
Mhz 


CPU Interface 


Spio_cpu_data_out 


32 


Out 


Data from SPI to CPU 


200 
MHz 


Cpu_spio_cs_l 


1 


In 


Chip select 


200 
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MHz 


Cpu_rdwr_l 


1 


In 


Read/Write select. 


200 
MHz 


Cpu_addr 


20 


In 


CPU address 


200 
MHz 


Cpu_data_in 


32 


In 


CPU data 


200 
MHz 


Global 


G_SYNC 


1 


In 


This is the global sync from the 
GlobalSync block. 


200MHz 


spio_tst_mux_out 


32 


OUT 


SPIO Test Mux pins. 


200MHz 


Spio_clk 


1 


IN 


400 MHz system clock to SIPO 
block. 


400MHz 


spio_rst_l 


1 


IN 


A combination of POR and SPIO 
Soft Reset. 


200MHz 


spio_in_en 


1 


IN 


SPIO Input Enable signal. 


200MHz 


spio_out_en 


1 


IN 


SPIO Output Enable Signal. 


200MHz 
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Address 


Name 


Type 


Description 


0 


calenderjen 


RW 


[15:0] - calenderjen 
Corresponds to the number of ports with 

the lowest data rate that can be 
accommodated in the total data rate of 

the given application. 
C ALEND AR_LEN must be at least as 
large as the number of active ports in the 
system. 


0 


calender_m 


RW 


[31:16] - Calendar sequence repeat M 
times 

The calendar sequence (of length 
C ALEND AR_LEN) is repeated 
C ALEND AR_M times before the DIP-2 
parity and "1 1" framing words are 
inserted. 


1 


Max_clendar_len 


RW 


[15:0] - Maximum supported value of 
calendarjen. 

Indicates upper bound limit of the 
calendarjen. Users must ensure that the 
value of C ALEND AR_LEN on the 
sending side of a FIFO status channel 
must not exceed 
MAX_CALENDAR_LEN on the 
receiving side. 
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1 


Max_burstl 


RW 


[31:16] - FIFO can accept 16 byte 
blocks when FIFO status channel 
indicates starving. 

The value of the Max_burstl must be 
greater than 5. Setting the value of 

Max_burstl be greater than 5 is 
equivalent to setting burst size to be 
greater than 80 bytes (e.g. 96 bytes) of 
data per transfer. By setting minimum 
transfer size to be greater than 80 bytes, 
one entire Maximus cell (80 bytes) can 
be transfer in a given transfer without 
breaking one cell into two transfers. 
Thus avoid partial cell transfer. 


2 


Max_burst2 


RW 


[15:0] - FIFO can accept 16 byte blocks 
when FIFO status channel indicates 
starving. 

The value of the Max_burst2 must be 
greater than 5. Setting the value of 

Max_burst2 be greater than 5 is 
equivalent to setting burst size to be 
greater than 80 bytes (e.g. 96 bytes) of 
data per transfer. By setting minimum 
transfer size to be greater than 80 bytes, 
one entire Maximus cell (80 bytes) can 
be transfer in a given transfer without 
breaking one cell into two transfers. 
Thus avoid partial cell transfer. 


2 


Data_train_rep 


RW 


[3 1: 16] - Number of repetitions of the 
data training. 

NOTE: the value of Data_train_rep 
should be minimum of 5. Since this 
parameter determines the frequency of 
data training pattern, by setting the value 
less than 5 may reduce the data 
bandwidth near or less than lOGb/sec. 


3 


Data_max_t 


RW 


[15:0] - Interval between training 
sequences on data path interface. 
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Fifo_max t 



RW 



[31:16] - Interval between training 
sequences on FIFO status path interface. 



NOTE: the value of FIFO_max_t should 
not exceed 64. Since this parameter 
determines the frequency of training 
pattern and parity, by setting the value 
less than 32 allows one parity check in 
approximately every 8 cycles (200 
MHz). 
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Address 


Name 


Type 


Description 


0 


COM 


RAV 


[31:28] -Opcode 
[27:0] - Address, depending on the command. 
No default value. 


1-8 


R0-R7 


RAV 


General-purpose register. No default value 


7 


R8 


RAV 


Port flush indicator for ports 31 to 0. Bit location [0] corresponds 
to port 0, and bit [1] corresponds to port l,etc. 

When the bit is set to I'M , the corresponding port should ignore 
the SPI status from the SPI interface and send "not full" status to 
the Database block. 

Also, when the bit is set to l'bl, SPI should mark the data as bad 
while sending data out for the given port. 

The purpose of the flush bit is to flush data left in the pipe for a 
given port so the data left from a dead port does not remain inside 
the memory. 


8 


R9 


RAV 


Port flush indicator for ports 64 to 32. Bit location [0] corresponds 
to port 32, and bit [1] corresponds to port 33,etc. See R6 for 
description. 


9-31 


Reserved 






32 


CONTROL 


RAV 


[0] - MODE. 

If set, Outgoing SPI is operating in an Ingress chip. If 
reset the Outgoing SPI is operating in an Egress chip 
Default value 0 (egress mode). 
[l]-OUT_EN 
Global output enable for all ports, if reset, no output 
stage will be performed for all ports 
Default value 0 (output disabled). 

[31:2] - Reserved 


33 


R33 (spio_err) 


R 


If there is a parity error, the error is reported 
into the control status register (spio_err [0]) 
by setting l'bl into the bit. This spio_err 
register is self-cleared upon CPU read. 
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SPIO_TSTMUX_ 


RW 


[3:0] - Testmux_Selection: 




SEL 




0000: No output (default) 








0001: Group 1 = {TBD} 








0010: Group 2 = {TBD} 








0011: Group 3= {TBD} 








0100: Group 4= {TBD} 








0101: Group 5= {TBD} 








0110: Group 6= {TBD} 








0111: Group 7= {TBD} 








1000: Group 8 = {TBD} 








1001: Group 9= {TBD} 








1010: Group 10= {TBD} 








1011: GrouD 11 = fTBDi 








1100: Group 12= {TBD} 








1101: Group 13 = {TBD} 








1110: Group 14= {TBD} 








1111: Group 15= {TBD} 


35-63 


Reserved 
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Register 


31-28 


27-24 


23-20 


19-16 
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11-8 
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COM 
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R[17:0] 


Addr[9:0] 
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00011 
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Addr[9:0] 
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Addr[9:0] 
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23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


01000 


R[17:0] 


Addr[9:0] 


R3 


Fifo_max_t 


Data_max_t 
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Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


01001 


R[19:0] 


Addr[7:0] 


R5 


Reserved 


Reserved 


Port Entry number 


Port ID + J+V 



P - Port ID 
J - Jump bit 
V - Port valid 
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23-20 19-16 


15-12 11-8 


7-4 


3-0 


COM 


01010 


R[19:0] 


Addr[7:0] 
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Reserved 


Reserved 


Port Entry number 


Port ID + J+V 



P - Port ID 
J - Jump bit 
V - Port valid 
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R[19:0] 


Addr[7:0] 


R6 


Port flush for port [3 1:0] 


R7 


Port flush for port [63:32] 
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31-28 


27-24 


23-20 
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COM 
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Addr[7:0] 
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Port flush for port [31:0] 


R7 


Port flush for port [63:32] 
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Comp Comp Comp Comp 



NAME 


WIDTH 


RANGE 


TYPE 


WR 


DESCRIPTION 


PORT 
TYPE 


3 


2:0 


ALL 


S 


The lookup type of incoming 
traffic of the FID 


Complete 
INT&SW 
HD STRIP 


5 


7:3 


DIR/DEF 


S 


The number of bytes to end of 
header to strip mat includes 
the switch header and the 
internal header 


INT HDR 
EXTRACT 


5 


12:8 


DIR/DEF 


S 


The number of bytes to the 

start of Internal header 
starting from the end of the 
complete INT & SW header 


FID 


20 


32:13 


ALL 


H/S 


FID used until EOP or always 
for default type 


FID TYPE 


4 


3 6:33 


ALL 


H/S 


The FID type used until EOP 
or always for default type 


EFCI 


1 


37 


Default 


H/S * 


EFCI BIT from SOP burst 


CLP 


1 


38 


Default 


H/S 


CLP BIT from SOP burst 


OAM 


1 


39 


Default 


H/S 


OAM BIT from SOP burst 


CLASS 


3 


42:40 


ALL 


H/S 


Class of traffic 


RSVD 


1 


43 


ALL 




RSVD 



Figure 88 



AZA-001/2001-P00 




NAME 


WIDTH 


BYTE 


RANGE 


WR 


DESCRIPTION 


CRC 


1 


0 


0 


S 


If set, then generate the CRC 


LENGTH 


5 


0 


5:1 


s 


The number of bytes add 


RSVD 


2 


0 


7:6 


s 


N/A 


ENCAP 


128 


17:1 


135:8 


s 


HEADER to add 


HEADER 
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PORT 
TYPE 


OPERATION 


DESCRD7TION 


000 


None 


Direct Flow ID (packets only) 


001 


No Hash 


Default Flow ID 


010 


ALL 


Special C mode 


on 


ALL 


MPLS (PPP, Frame Relay over SONET 0 


100 


ALL 


ATM (12-bitVPI, VCI) 


101 


ALL 


ATM (8-bitVPI, VCI) 


110 


ALL 


ATM (12-bit VPI only, mask out VCI) 


111 


ALL 


ATM (8-bit VPI only, mask out VCI) 



Figure 90 



NAME 


NO 
BITS 


RANGE 


WR 


DESCRD7TION 


LABEL 
or TAG 


34 


33:0 


S 


This is the label that will be compared to the input to 
the hash table 


Valid 


1 


34 


s 


If set, then the entry is valid 


FID 


20 


54: 35 


s 




Traffic 
Type 


4 


58:55 


s 


If set, then the head BID is the EOP one for packets. 


CLASS 


3 


61:59 


s 


Not used 


RSVD 


10 


71:62 




Not Used 



Figure 91 



AZA-001/2001-P00 




NAME 


Width in Bits 


DATA 


64 


FID 


20 


TYPE 


4 


CLASS 


3 


EFCI 


1 


CLP 


1 


OAM 


1 


CRC 


1 


SOP 


1 


EOP 


\ 


SOB 




EOB 




PORT 


6 


VALID BYTE 


3 


VALID 


1 



Figure 92 



|[al^ 8M) 



SPI 



n 



lut_meml_addr[22:0] 
- lut_meml_we_l 
lut_meml_data[71:0] 



spii_lut_pid[5:0] 
spii_lut_data[63:0] 
spiUut__byte_v[2:0] 
spiijut__data_v 
-spii_lut_sop 
spii_lut_eop 
spii_lut_sob 
spii_lut_eob 
spii_lut_bad 



-seg_spii_full 




lu t_me m2_addr[22 : 0] 

lut_mem2_we_l — 
lut_mem2_data[71:0] 
lut_seg_valid 
lut_seg_port[5:0] 
Iut_seg_fid[19:0] 
lut_seg_sob 
lut_seg_eob 
lut_seg_sop 

lut_seg_eop 

lut_seg_class[2:0] 
lut_seg_clp 
lut_seg_efci 
lut_seg_oam 
lut_seg_calc_crc 
lut_seg_bad 



lut_seg_full- 



lut_seg_data[63:0]- 
lut_seg_byte_v[2:0]- 



Figure 93 
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SIGNAL NAME WIDTH 


DIR | DESCRIPTION 


SI 


J I Interface 


SPI DATA 


64 


IN 


Input data bus 


SPI VALID 


1 


IN 


Input data valid signal 


SPI SOP 


1 


IN 


Start of Packet 


SPI_EOP 


1 


IN 


End of Packet 


SPI.SOB 


1 


IN 


Start of data burst 


SPI_EOB 


1 


IN 


End of data burst 


SPLIPID 


6 


IN 


Input port ID (IPID) 


SPLBYTES 


3 


IN 


# Of valid bytes in the last data 
word 


SPLERR 


1 


IN 


Marks bad packets for the 
segmentation engine 


SPI ALMOST FULL 


1 


OUT 


Nearly Full 


Segmentation Interface 


LKUP DATA 


64 


OUT 


Output data bus 


LKUP_VALID 


1 


OUT 


Output data valid signal 


LKUP SOP 


1 


OUT 


Start of Packet 


LKUP EOP 


1 


OUT 


End of Packet 


LKUP SOB 


1 


OUT 


Start of data burst 


LKUP PID 


6 


OUT 


Input port ID (PID) 


LKUP.BYTES 


3 


OUT 


# Of valid bytes in the last data 
word 


LKUP_ERR 


1 


OUT 


Marks bad packets for the 
segmentation engine 


LKUP TYPE 


4 


OUT 


Type of traffic 


LKUP„FID 


20 


OUT 


Flow ID 


LKUP OAM 


1 


OUT 


OAM 


LKUP CLP 


1 


OUT 


CLP 


LKUP EFCI 


1 


OUT 


EFCI 


LKUP_CRC 


1 


OUT 


Calculate CRC 


SEG ALMOST FULL 


. 1 


In 


Nearly Full 



Figure 94 



SIGNAL 


DESCRIPTION 


POR_L 


Power on reset. 


RST LU L 


. Reset the Look Up engine. It is a level signal. 


INPUT ENABLE 


Input block enable. It is zero on power up. 


OUTPUT_ENABLE 


Output block enable. It is zero on power up. 
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75 



CPILINIRFACE 



-POR_L- 



RSTLU 



-INPUT_ENABLE 1 

-OUTPUr_ENABLE ► 




Figure 96 



CPU_INTRFACE 



-MEM_SIZEX2:0)- 



LOOKUP ENGINE 



Figure 97 



MEM SIZE INPUT VALUES 


MEMORY SIZE 


000 


1 M 


001 


2M 


010 


3M 


Oil 


4M 


100 


5M 


101 


6M 


110 


7M 


111 


8M 



Figure 98 
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CPU INTRFACE 



-MEM_CS(1:0)- 



LOOKUP ENGINE 



Figure 99 



MEM_CS 


ADRESS_BITS 


00 


20:19 


01 


21:20 


10 


22:21 


11 


Not Used 



Figure 100 



Start address 


Last address 


Total length 


40h 


3Fh 


64d 



Figure 101 



Address 


Name 


Type 


Description 


0 


Command + Address 


R/W 


[31:28] - Opcode, [27:0] - Address 


1 


R0 


RAV 


[31:0] 32 bits of data 


2 


Rl 


R/W 


[63:32] 32 bits of data 


31-3 


Reserved 






32 


CPU FID register 


R/W 


[19:0] 20 bit wide CPU FID that is 
used when there is no match 


33 


Memory Channel 
Enable 


R/W 


[31:2] Reserved 
If set enable Memory Channel 1 to 
access memory 1 and CAM 1 during 

lookup, Default value "1". [1] 
If set enable Memory Channel 0 to 
access memory 0 and CAM 0 during 
lookup, Default value "1". [0] 


63-33 


Reserved 




Not Used 



Figure 102 
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Register 


31-27 


26-24 


23-20 19-16 15-12 11-8 7-4 


3-0 


COM 


00000 


Don't Care 


RO 


Don't Care 


Rl 


Don't Care 


Figure 103 


Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


00001 


Don't Care 


ADDR [22:0] 


RO 


RO [31:0] Data 


Rl 


Rl [31:0] Data 


R2 


R2 [7:0] Data 


Figure 104 


Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


00010 


Don't Care 


ADDR [22:0] 


RO 


RO [31:0] Data 


Rl 


Rl [31:0] Data 


R2 


R2 [7:0] Data 


Figure 105 


Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


00001 


Don't Care 


ADDR [22:0] 


RO 


RO [31:0] Data 


Rl 


Rl [3 1:0] Data 


R2 


R2 [7:0] Data 


Figure 106 


Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


00010 


Don't Care 


ADDR [22:0] 


RO 


RO [31:0] Data 


Rl 


Rl [3 1:0] Data 


R2 


R2 [7:0] Data 



Figure 107 
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Register 


31-27 


26-24 23-20 


19-16 15-12 11-8 7-4 3-0 


COM 


00011 


Don't Care 


ADDR [5:0] 


RO 


R0[31:0] Data 


Rl 


Rl [11:0] Data 
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Register 


31-27 


26-24 23-20 


19-16 15-12 11-8 7-4 3-0 


COM 


00100 


Don't Care 


ADDR [5:0] 


RO 


RO [31:0] Data 


Rl 


Rl [11:0] Data 



Figure 109 



Register 


31-27 


26-24 23-20 19-16 15-12 11-8 7-4 3-0 


COM 


01001 


Don't Care 


RO 


LUTJOEY [31:0], Register Bits (31:0) 


Rl 


LUT_KEY [33:32], Register Bits (1:0) 
Valid, Register Bit (2) 
FID [19:0], Register Bits (22:3) 
LUTTYPE [3:0], Register Bits (26:23) 
LUT_CRC_KEY_SEL [1:0], Register Bits (28:27) 
[CLASS [2:0], Register Bits (31: 29) 
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Register 


31-27 


26-24 23-20 19-16 15-12 11-8 7-4 3-0 


COM 


01010 


Don't Care 


RO 


LUT.KEY [3 1 :0], Register Bits (3 1 :0) 


Rl 


LUTJCEY [33:32], Register Bits (1:0) 
LUT_CRC_KEY_SEL [1:0], Register Bits (3:2) 
[DONTCARE], Register Bits (31:4) 
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Register 


31-27 


26-24 23-20 19-16 15-12 11-8 7-4 3-0 


COM 


01011 


Don't Care 


RO 


LUTJOEY [31:0], Register Bits (31:0) 


Rl 


LUTJOEY [33:32], Register Bits (1:0) 
LUT_CRC_KEY_SEL [1:0], Register Bits (3:2) 
[DONTCARE], Register Bits (31:4) 



Figure 112 
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RO 



RO [22:0] Data 
RO [31:23] reserved 



Figure 113 



Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


01100 


Don't Care 


ADDR [4:0] 


RO 


RO [31:0] Data 


Rl 


Rl [3 1:0] Data 


R2 


R2 [7:0] Data 


Figure 114 


Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


01101 


Don't Care 


ADDR [4:0] 


RO 


RO [31:0] Data 


Rl 


Rl [31:0] Data 


R2 


R2 [7:0] Data 


Figure 115 


Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


oino 


Don't Care 


ADDR [4:0] 


RO 


RO [31:0] Data 


Rl 


Rl [31:0] Data 


R2 


R2 [7:0] Data 


Figure 116 


Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


01111 


Don't Care 


ADDR [4:0] 


RO 


RO [31:0] Data 


Rl 


Rl [31:0] Data 


R2 


R2 [7:0] Data 


Figure 117 


Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


Figure 118 


Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


10001 


Don't Care 



Figure 119 
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Register 


31-27 


26-24 


23-20 


19-16 


15-12 11-8 


7-4 3-0 


COM 


10010 


Don't Care 



Figure 120 



EFCI 


1 


7 


CLP 


1 


6 


OAM 


1 


5 



Figure 121 




Figure 122 





LABEL OR TAG 


QOS 


STACK 


TTL 






20 Bits 


3 Bits 


1 Bit 


8 Bits 












■I 




DATA 




MPLS TAG 




HEADER 



Figure 123 



PORT 
TYPE 


OPERATION 


DESCRIPTION 


000 


None 


Direct Flow ID (packets only) 


001 


No Hash 


Default Flow ID 


010 


ALL 


Special C mode 


011 


ALL 


MPLS (PPP, Frame Relay over SONET 0 


100 


ALL 


ATM (12-bitVPI, VCI) 


101 


ALL 


ATM (8-bitVPI, VCI) 


110 


ALL 


ATM (12-bit VPI only, mask out VCI) 


111 


ALL 


ATM (8-bit VPI only, mask but VCI) 



Figure 124 
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NAME 


BITS 


RANGE 


FID 


20 


12:31 


TYPE 


4 


8:11 


EFCI 


1 


7 


CLP 


1 


6 


OAM 


1 


5 


CLASS 


3 


2:4 


RSVD 


2 


0:1 



Figure 125 



SOP 


EOP 


CLASS 


OAM 


CLP 


EFCI 


TYPE 


FID 


lbit 


lbit 


3 bits 


lbit 


lbit 


lbit 


4 bits 


20 bits 


0 


1 


0:3 








0:3 


0:19 


0 


1 


2:4 


5 


6 


7 


8:11 


12:31 



Figure 126 



Internal & External HEADER BYTES TO STRIP 




■DATA ► 



Figure 127 



SPCL 
LK 


HDR 
ADDR 


RSVD 


OAM 


CLP 


EFCI 


TYPE 


CLASS 


CID 


lbit 


3 bits 


lbit 


lbit 


lbit 


lbit 


4 bits 


3 bits 


17 bits 


0 


1:3 


4 


5 


6 


7 


8:11 


12:14 


15:31 
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82 



CRC 


LENGTH 


RSVD 


ENCAPSULATION HEADER 


1 


5 Bits 


2 


16 BYTES 



Figure 129 





-DATA- 



Figure 130 
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• 



-KEY- 



HASH 
1 



-MEM1 INDEX 1- 



HASH 
2 



-MEM1 INDEX : 



MEMORY 1 



-MEM1 CONTENT 1 
-MEM1 CONTENT 2 



MEM1 CONTENT 3 
MEM1 CONTENT 4 



HASH 
3 



-MEM2 INDEX 1- 



HASH 
4 



-MEM2 INDEX 2- 



CAM 



MEMORY 2 



-MEM2 CONTENT 1 
-MEM2 CONTENT 



MEM2 CONTENT 3 
■ MEM2 CONTENT 4 



-CAM CONTENT- 



Figure 131 
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DSOOOOOOOSCXXXXXXDQa 
XDO©OOOOOOOSOOOOOOOS< 
)CXXXD®0000000©000000( 
)0000©0000000©000000< 

>amo<Dcxxxxxx]©cxxxx]( 

XZOOOOOCXXX^SxSxsjxsOZXZO^ 
DOOOQOQOOOOOOO©QOOa 

)OOOC)OC)CXXD©®®©OOCXD®®{ 
)OCXXXXXXXXD<Sxsxsxss>00<ZOS)< 
)OOOCXXXXXXDOOOO<S)0000( 



MEM1 



MEM2 



FID1- 

Figure 132 
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SEG 
TYPE 


TYPE 


Application 


or a 
Input 


or ii 
OUTPUT 


LUT 
OUTPUT 


Operation 


SEG 
OUTPUT 


CRC 
32 


1 


0 


Ingress TM 
(ATM => ATM) 


ATI* /~<„n c 
AIM ueiis 

52B 


^9R 

12B pad 


S2R ATM 
12B pad 


Pass cells 


52B + 12B pad 
(ATM) 


Off 


2 


1 


Ingress TM 
(ATM => MPLS PKT) 


ATTV4 i~*a\ 1 c 

aim cens 
52B 


S9R 

12B pad 


S9R ATM 
12B pad 


Remove 4B hdr 
Add 4B pad 


48B + 16B pad 
(AAL5) 


Off 


3 


2 


Ingress TM 
(MPLS PKT => ATM) 


FK.I bursts 
Nxl6B 


\y*u 


fidR PKT 


kji'giiii'iii * i *' 
Add 16B pad 


48B+ 16B pad 
(AAL5) 


On 


4 


3 


Ingress TM 
(PKT => PKT) 


rKl bursts 
Nx 16B 


£AR 


fvdR PKT 


Sptrmpnt 64B 


64B Cells 
(AAL5 like) 


On 


1 


4 


ATM Encapsulation 


ATX/f /"'all*. 

AIM cells 


S9R 
19R nnH 


S9R ATM 

J jLxj t\ 1 1V1 

12R nad 


Pass cells 


52B + 12B pad 
(ATM) 


Off 


2 


5 


Reassembly 


ATM Cells 
52B 


52B 
12B pad 


52B ATM 
12B pad 


Remove 4B hdr 
Add 4B pad 


48B + 16B pad 
(ATM) 


Off 


4 


6 


Ingress PKT Bypass 


PKI bursts 
Nx 16B 


£AR 


64R PKT 


Spoment 64 R 


64B Cells 
(AAL5 like) 


On 


5 


7 


Status Cell 










64B cells 


Off 


1 


8 


Egress TM 
(ATM => ATM) 


Switch HDR 
Switch Cells 
Nx 16B 


swx hdr 
ATM 
Up to 80B 


e^D ATM 

12B pad 


Pace f*f*llC 


52B + 12B pad 
(ATM) 


Off 


1 


9 


Egress TM 
(ATM => MPLS PKT) 


Switch HDR 
Switch Cells 
Nx 16B 


swx hdr 
AAL5 
Up to 80B 


AQTl A AT ^ 

16B pad 


Pace f^llc 


48B + 16B oad 
(AAL5) 


Off 


1 


10 


Egress TM 
(MPLS PKT => ATM) 


Switch HDR 
Switch Cells 
Nxl6B 


swx hdr 
AAL5 
Up to 80B 


16B pad 




48B + 16B pad 
(AAL5) 


Off 


1 


11 


Egress TM 
(PKT => PKT) 


Switch HDR 
Switch Cells 
Nxl6B 


swx hdr 
AAL5 
Up to 80B 


CA D AAI ^ 




64B 
(AAL5) 


Off 


1 


12 


ATM De-Encapsulation 


Switch HDR 
Switch Cells 
Nxl6B 


swx hdr 

AIM 

Up to 80B 


52B ATM 

ATI r\nr\ 

4i> pau 


Add 8B pad 


52B + 12B pad 
(ATM) 


Off 


3 


13 


Segmentation 


Packets Bursts 
N x 16B 


swx hdr 
PKI 
Up to 80B 


64B PKT 
Up to oob 
forL2 


Calculate CRC 

fnr npvx; T 9 hdr 

Segment AAL5 
Add 16B pad 


48B + 12B pad 
(AAL5) 


On 


1 


14 


Egress PKT Bypass 


Packets Bursts 
Nx 16B 


swx hdr 
AAL5 
Up to 80B 


64B AAL5 


Pass cells 


64B 
(AAL5) 


Off 




15 


Reserved 















Figure 
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CONTROL 



SPI 
INBOUND 
(SPII) 



DATA 



LOOKUP 
ENGINE 
(LUT) 



GLOBAL 
SYNC 



SCHEDULER 
INGRESS 



LUT_SB3_PORT 
LUT.SBSJD 
LUT_SB3LCLP 

Lur_seG_soB 

LUT_SB3_B0B 
LOT_SBG_SOP 
LUT_S8S_BDP 
LITT_SBG_CLASS 
LUT_SS3_1YPE 
LUT_SB3_B=a 
LUT_SBG_VALD 
LUT_SBG_mR 
LUT_SB3_OAM 
HJT_SEG_CALC_^F : 

LLTT_SBGLQATA 
LUT_SBG_BV 



SBG_HJT_RDY 



G_SYNC 



CP.SYNC 



CPU_AOCSS 



SBG_SCH_CLK 



SBG_SCH_VAUD 



SEG_SCH_DATA 



SEG 
ENGINE 
(SEG) 



S83_NB4_FD 

SBG.WBLCLP 
SEGJJBJL&O 

sas_*rai.sop 

SEGjmAJEOP 

SBG_NO/LCLASS 

SBG.f^LTYPE 

SBS_»iO4„0AM 

SB3_NBrf_CXSCARD 



SB3J/B4JWALAB 



MEMORY 
MANAGER 
(MEM) 



lueWLSBG_CTR._POP 



SB3_KOd_DATA 



CPU.NTF 



CPU 
INTERFACE 
(CPU) 



FfCLSBG.CLK 



PFQ_SBS_VAUD 



PFQ_SBS_DATA 



PFQ 
EGRESS 



Figure 134 



SPI -4 
Interface 





Incoming 


► 




SPI -4 





Look UP 
Engine 



Segmentation 
Engine 



Figure 135 
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• 



Lookup 
Engine 



Incoming 
cells 



Segmentation 
Engine 



Outgoing 
cells 



Memory 
Manager 



Figure 136 



Lookup 
Engine 




Incoming 
cells 



Segmentation 
Engine 




Remove hdr 
Add 4D pad 
BV - 48B 



Outgoing 
cells 



Memory 
Manager 



AAL5 
DATA 
48B 



AAL5 
DATA 
48 B 



Figure 137 



Lookup 
Engine 



Incoming 
cells 




Segmentation 
Engine 



Outgoing 
cells 



Memory 
Manager 



AAL5 
DATA 
48B 



AAL5 
DATA 
48B 



16B PAD 



Figure 138 
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Lookup 
Engine 




Incoming 
cells 



Segmentation 
Engine 



Segment 64B 
C«U CRC 
BV-64B 




Outgoing 
cells 



Memory 
Manager 



AAL5 
like 

DATA 
MB 



Figure 139 



I sen 




INGRESS ^ 
SEG 



Figure 140 



CPU 











Packet 
Injection ^ 






► 












CPU 






CPU INTF 


Register 
Access 




Segmentation 





► 










^ 
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LUT.SECLPaRT 

LUT.ffiQJTO 

LUr.ffiQ.CLP 

LUT.ffiQ.SaB 

LUT.ffiQ.EOB 

LUT.ffiCLSOP 

LUT.ffiQ.E0P 

LUT_ffiG_CLASS 

LUT.ffiQ.TYPB 

LUT.ffiCLEPa 

LUT_ffiQ.CALC.CttC 

LUT.ffiq.Ena 

LUT_ffiq_OAM 



LUT.ffiQ. VALID 



3 S 











s 


FTKI 




i 


| 



RET _P ARAM 
^> AAAM.LV 



Control 



Pipe 



CPU 
Interface 



STAT 
SRAM 



Mi 

s h h 

age 



P EQ.CELL 
AeQ. CELL. INTO 



aq.MEM_POHT 

ffiQ_MEM_HD 

ffiq.HEM.CLP 

ffiq.MEM.EFa 

ffiq.MEM.SOP 

ffiq.MEM_EOP 

ffiQ_MEM_CLASS 

ffiq.MEM.TVPE 

ffiq.MEMJ>tSCARD 

ffiq.MEM.OAM 



ffiCLMEM^AVAIL ABLE 

MEM.ffiq.crfi_pap 



DATA 
SRAM 



3.MEM_gA T 



V 



CRC 
SRAM 
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Errors 


Description 


SOP,SOP,EOP 
same port 


This error happens when 2 SOPs are received with no EOP between 
them for the same port. 


E0P,E0P,S0P 
same port 


This error happens when 2 EOPs are received with no SOP between 
them for the same port. 


Exceeds MTU 


This error happens when the packet length is larger than the 
programmable maximum transfer unit. 


PKT__LEN 
Error 


This happens when the calculated packet length does not match the 

one in the trailer. 


SEG full 


The segmentation is full, i.e. no room in queue or data SRAM 
The threshold is programmable and default to 76 cells 
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Name 


Type 


Width 


Depth 


Total size 


Access Time 


Free Buffer List 


SSRAM 
(dual-port) 


7 bits 


80 


800 bits 


5ns read/write 


SEG_TBL 


SSRAM 
(dual-port) 


39 bits 


65 


2535 bits 


5ns read/write 


Data SRAM 


SSRAM 
(dual-port) 


64 bits 


640 


40960 bits 


5ns read/write 


Partial CRC 


SSRAM 
(dual-port) 


32 bits 


65 


2080 bits 


5ns read/write 


STAT SRAM 


SSRAM 
(single-port) 


80 bits 


65 


5200 bits 


5ns read/write 


QUE SRAM 


SSRAM 
(single-port) 


70 bits 


80 


5840 bits 


5ns read/write 
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65 entries 



39 bits ^ 
^ ■ : ^ 


BAD 


SOP 


BOP 


COX_LEN 


PTR 


PKT.LEN 


CLP 


EFCI 


CALC_CRC 


OAM 


1 bit 


1 bit 


1 bit 


6 bits 


10 bits 


16 bits 


1 bit 


1 bit 


1 bit 


1 bit 






















• 
• 
• 
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80 entries 



FRHE_PTR 



7 bits 
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80 entries 



70 bits > 
^ . _ . ■ : 


FID 


TYPE 


BAD 


SOP 


EOP 


CELL.LHS 


PTR 


PKT.LEN 


QOS 


O.PORT 


CLP 


EFCI 


CALC.CRC 


OAM 


20 bits 


4 bits 


1 bit 


1 bit 


1 bit 


6 bits 


7 bits 


16 bits 


3 bits 


7 bits 


1 bit 


1 bit 


1 bit 


1 bit 






























• 
• 
• 

























































Figure 147 
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80 blocks 



64 bits 



DATA 



z 



32 entries per block, 
256 byte per block 



Figure 148 



l 32 bits 
< > 



65 entries 



PART.CRC 



Figure 149 



80 bits 



65 entries 



PKT_RCVD 


DATA_RCVD 


32 bits 


48 bit 






• 
• 
• 









Figure 150 



Signal Name 


#bits 


DTR 


Description 


SEG.CLK 


1 


IN 


This is the 200 MHz internal system clock to Segmentation 

block. 


G SYNC 


1 


IN 




CP SYNC 


1 


IN 




CPU_ACCESS 


1 


IN 





Figure 151 
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Signal Name 


#bits 


DIR 


Description 


LUT_SEG_FID 


20 


IN 


Flow ID 


LUT_SEG_PORT 


6 


IN 


Input port number for input data 


LUT_SEG_SOB 


1 


IN 


Start of data burst 


LUT_SEG_EOB 


1 


IN 


End of data burst 


LUT_SEG_SOP 


1 


IN 


Start of Packet 


LUT_SEG_EOP 


1 


IN 


End of Packet 


LUT SEG CLP 


1 


IN 


Cell Loss Priority 


LUT SEG EFCI 


1 


IN 


EFCI 


LUT SEG CALC CRC 


1 


IN 


Calculate L2 CRC 


LUT SEG CLASS 


3 


IN 


Quality of Service 


LUT_SEG_TYPE 


4 


IN 


Type of traffic 


LUT SEG VALID 


1 


IN 


Port number is valid for sample 


LUT_SEG_ERR 


1 


IN 


Discard cell 


LUT_SEG_PARITY 


1 


IN 


Parity error indication from SPII 


LUT_SEG_OAM 


1 


IN 


Indiacate OAM cell 


LUT_SEG_DATA 


64 


IN 


Data in 


SEG_LUT_RDY 


1 


OUT 


Segmentation engine ready to receive data from 
Look up engine 



Figure 152 



Signal Name 


#bits 


DIR 


Description 


MEM SEG CTRL POP 


1 


IN 


Memory Manager pop for data 


SEG_MEM_FID 


20 


OUT 


Row ID to Memory Manager 


SEG MEM PORT 


6 


OUT 


Output port ID to Memory Manager 


SEG MEM CLP 


1 


OUT 


CLPbit 


SEG MEM EFCI 


1 


OUT 


EFCI bit 


SEG MEM SOP 


1 


OUT 


Start of Packet to Memory Manager 


SEG MEM EOP 


1 


OUT 


End of Packet to Memory Manager 


SEG MEM CLASS 


3 


OUT 


Quality of service to Memory Manager 


SEG MEM TYPE 


4 


OUT 


Types of traffic 


SEG MEM DISCARD 


1 


OUT 


Indicate packet is to be discarded 


SEG MEM OAM 


1 


OUT 


Indicate OAM cell 


SEG MEM AVAILABLE 


1 


OUT 


Cells ready for Memory Manager 


SEG MEM DATA 


64 


OUT 


Data to Memory Manager 



Figure 153 



Signal Name 


#bits 


DIR 


Description 


PFQ SEG CLK 


1 


IN 


Serial clock from PFQ to SEG 


PFQ_SEG_VALID 


1 


IN 


Valid signal to start serial transfer 


PFQ_SEG_DATA 


1 


IN 


Serial data from PFQ to SEG 



Figure 154 
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Signal Name 


#bits 


DIR 


Description 


SEG_SCH_CLK 


1 


OUT 


Serial clock from SEG to SCH 


SEG_SCH_VALID 


1 


OUT 


Valid signal to start serial transfer 


SEG_SCH_DATA 


1 


OUT 


Serial data from SEG to SCH 



Figure 155 



Signal Name 


#bits 


DIR 


Description 


CPU_SEG_CS_L 


1 


IN 


Block select 


CPU_SEG_RDWR_L 


1 


IN 


Block read/write strobe 


CPU_SEG_ADDR 


6 


IN 


Block address from CPU 


CPU_SEG_DATA_IN 


32 


IN 


Block data from CPU 


CPU_SEG_DATA_OUT 


32 


OUT 


Block data from CPU 


SEG_RST_L 


1 


IN 


Block reset from CPU 


SEG_IN_ENB 


1 


IN 


Block input enable from CPU 


SEG_OUT_ENB 


1 


IN 


Block output enable from CPU 


SEG_TST_MUX_CLK 


1 


OUT 


Block test clock to CPU 


SEG_TST_MUX_OUT 


32 


OUT 


Block test signals to CPU 



Figure 156 
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: jo;i |2 !3 :4 ;5 !6 ^7 jo;i [2 |3 [4 ;s !6 J7 




RD_DATA_ 
DATAJN i 

data-out; 

CRCOUT 



Figure 157 





CycleO 


Cyclel 


Cycle2 


Cycle3 


Cycle4 


Cycle5 


Cycle6 


Cycle7 


FBL 


Rd 


Rd 














TBL 


Rd 




Wr 












STAT 


Rd 




Wr 












DATA 


Wr/rd 


Wr/rd 


Wr/rd 


Wr/rd 


Wr/rd 


Wr/rd 


Wr/rd 


Wr/rd 


QUEUE 






Wr 


Rd 










CRC 












Rd 




Wr 



Figure 158 



Address 


Name 


Type 


Description 


0 


COM 


R/W 


[31:27] -Opcode 
[26:0] - Address, depending on the 
command. 
No default value. 


1 


RO 


R/W 


General-purpose register. No default 
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value 


2 


Rl 


R/W 


General-purpose register. No default 
value 


3 


R2 


RAV 


General-purpose register. No default 
value 


4 


R3 


R/W 


General-purpose register. No default 
value 


5 


R4 


R/W 


General-purpose register. No default 
value 


6 


R5 


R/W 


General-purpose register. No default 
value 


7 


R6 


R/W 


General-purpose register. No default 
value 


8 


R7 


R/W 


General-purpose register. No default 
value 


9 


R8 


R/W 


General-purpose register. No default 
value 


10 


R9 


R/W 


General-purpose register. No default 
value 


11 


RIO 


R/W 


General-purpose register. No default 
value 


12 


Rll 


R/W 


General-purpose register. No default 
value 


13 


R12 


R/W 


General-purpose register. No default 
value 


14 


R13 


R/W 


General-purpose register. No default 
value 


15 


R14 


R/W 


General-purpose register. No default 
value 


16 


R15 


R/W 


General-purpose register. No default 
value 


17-31 


Reserved 






32 


CPU_CONTROL_0 


R/W 


[31:20] -Reserved. 

[19:0] -FID 
Flow ID of the incoming CPU 
injected 
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33 


CPU_CONTROL_l 


R/W 


[31:23] - Reserved 
[22:16] -0_PORT 
Output port for the injected 
data 

[15:12] - Reserved 
[11:8] -TYPE 
Type of traffic/application 
[7] - Reserved 
[6:4] - CLASS 
Quality of Service 
[3] - Reserved 
[2] - OAM 
[1] -EFCI 
ATM EFCI 
[0] - CFI 
Cell Loss Priority, ATM only 


34 


CPU_PKT_LEN 


R/W 


[31:16] - Reserved 
[15:0] - SEG_MTU 
Maximum transfer unit for 
packet data 


35 


SEG_STATUS 


R/W 


[31:16] - Reserved 
[01 




<?FG MASK 


R/W 


[19:16] - Reserved 

roi 


37 


S EG_THRES HOLD 


R/W 


[19:8] -Reserved 
[7:0] - Programmable FIFO threshold 
default to 77 


38-63 


Reserved 







Figure 159 
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OPCODE 


Description 
* 


00000 


IDLE 


00001 


Init SEG 


00010 


Read FBL memory 


00011 


Write FBL memory 


00100 


Read CRC memory 


00101 


Write CRC memory 


00110 


Read STAT memory 


00111 


Write STAT memory 


01000 


Read QUEUE memory 


01001 


Write QUEUE memory 


01010 


Read DATA memory 


01011 


Write DATA memory 


01100 


Read TBL memory 


01101 


Write TBL memory 


oino 


CPU inject packet 


01111- 

11111 


Reserved 



Figure 160 



Register 


31-27 


26-24 23-20 19-16 15-12 


11-8 


7-4 


3- 


> 


COM 


00001 


R[26:2] 


s 
o 
p 


E 
0 
P 


RO 


Cell Data [31:0] 


Rl 


Cell Data [63:32] 


R2 


Cell Data [95:64] 


R3 


Cell Data [127:96] 


R4 


Cell Data [159:128] 


R5 


Cell Data [191:160] 


R6 


Cell Data [223:192] 


R7 


Cell Data [255:224] 


R8 


Cell Data [287:256] 


R9 


Cell Data [3 19:288] 


RIO 


Cell Data [351:320] 


Rll 


Cell Data [383:352] 


R12 


Cell Data [415:384] 


R13 


Cell Data [447:416] 


R14 


Cell Data [479:448] 


R15 


Cell Data [5 11:480] 


Figure 161 




Register 


31-27 


26-24 23-20 19-16 15-12 11-8 


7-4 


3-0 




COM 


00010 


R[19:0] FBL_ADDR[6:0] 




RO 


R[21:0] FBL_PTR[9:0] 



Figure 162 
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Register 


31-27 


26-24 


23-20 


19-16 15-12 11-8 


7-4 3-0 


COM 


00011 


R[19:0] 


FBL_ADDR[6:0] 


RO 


R[21:0] 


FBL_PTR[9:0] 



FBL_ADDR only addresses from 0 to 79 since there are only 80 free pointers 



Figure 163 



Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


00100 


R[19:0] 


CRC_ADDR[6:0] 


R0 


CRC[31:0] 



Figure 164 



Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


00101 


R[19:0] 


CRC_ADDR[6:0] 


RO 


CRC[31:0] 



CRC_ADDR only addresses from 0 to 64. 
Addresses 0-63 are the ports and location 64 is for the CPU port. 



Figure 165 



Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


00110 


R[19:0] 


STAT_ADDR[6:0] 


R0 


R[15:0] 


DATA_CNT[47:32] 


Rl 


DATA_CNT[31:0] 


R2 


PKT_CNT[31:0] 


Figure 166 


Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


00111 


R[19:0] 


STAT_ADDR[6:0] 


R0 


R[15:0] 


DATA_CNT[47:32] 


Rl 


DATA_CNT[31:0] 


R2 


PKT_CNT[31:0] 



STAT_ADDR only addresses from 0 to 64. 
Addresses 0-63 are the ports and location 64 is for the CPU port. 



Figure 167 



Register 


31-27 


26-24 23-20 


19-16 


15-12 11-8 7-4 


3-0 


COM 


01000 


R[19:0] TBL_ADDR[6:0] 


R0 


R[11:0] TYPE[3:0] 


S/E/D/C/E O_PORT[6:0] 
10 


QOS[2:0] 


Rl 


PKT_LEN[20:0] PTR[9:0] CELL_CNT[5:0] 


R2 


R[20:0] 


FID[19:0] 



Figure 168 
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Register 


31-27 


26-24 23-20 


19-16 


15-12 11-8 7-4 


3-0 




01001 


R[19:0] TBL_ADDR[6:0] 


RO 


R[11:0] TYPE[3:0] 


S/E/D/C/E O_PORT[6:0] 
10 


QOS[2:0] 


Rl 


PKT_LEN[20:0] PTR[9:0] CELL_CNT[5:0] 


R2 


R[20:0] 


FID[19:0] 



TBL_ADDR only addresses from 0 to 64. 
Addresses 0-63 are the ports and location 64 is for the CPU port. 



S/E/D/C/E: [14] SOP 
[13] EOP 
[12] DISCARD 
[11] CLP 
[10] EFCI 
[9] OAM 



Figure 169 



Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


01010 


R[16:0] 


DATA_ADDR[9:0] 


R0 


DATA[63:32] 


Rl 


DATA[31:0] 


Figure 170 


Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


01011 


R[16:0] 


DATA_ADDR[9:0] 


R0 


DATA[63:32] 


Rl 


DATA[31:0] 



DATA_ADDR only addresses from 0 to 639, 640 entries to store data. 



Figure 171 



Register 


31-27 


26-24 23-20 


19-16 


15-12 11-8 7-4 


3-0 


COM 


01100 


R[19:0] TBL_ADDR[6:0] 


R0 


R[11:0] TYPE[3:0] 


S/E/D/C/E O_PORT[6:0] 
10 


QOS[2:0] 


Rl 


PKT_LEN[15:0] R[5:0] PTR[9:0] 


R2 


R[20:0] 


FID[19:0] 



Figure 172 
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Register 


31-28 


27-24 23-20 


19-16 


15-12 11-8 7-4 


3-0 


COM 


1101 


R[20:0] TBL_ADDR[6:0] 


RO 


R[11:0] TYPE[4:0] 


S/E/D/C/E O_PORT[6:0] 


QOS[2:0] 


Rl 


PKT_LEN[20:0] PTR[9:0] CELL_CNT[5:0] 


R2 


R[20:0] 


FID[19:0] 



TBL_ADDR only addresses from 0 to 64. 
Addresses 0-63 are the ports and location 64 is for the CPU port. 



S/E/D/C/E: [14] SOP 
[13] EOP 
[12] DISCARD 
[11] CLP 
[10] EFCI 



Figure 173 
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(To/From SDRAM) 



(To/From SDRAM) 



SDRAM Controller 




1 



emory Manager 




Addr & Control Lines Addr & Control Lines 



SDRAM Manager 



Data 
128 bits 



Internal Memory Manager 



Control 

Interface 

& 

Cell Info 



|*jffili||g;f 



Control Interface 



Data& 
CeU Info 



Control 

Interface 

& 

Cell Info 




Figure 174 
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Internal Memory Mamiger Block Diagram 



SDRAM 

Write 
Manager 



BID/IMBID, Data (from SDRAM) 



SDRAM 

Read 
Manager 



IM.Data (to SDRAM) 



BID/IMBID 



BID 
IntBID 



SDRAM Write 
Request 
Queues (8) 



B3 



Internal Memory 



Internal 

Write 
Manager 



Data 
& 

Cell Info 



IMBID 
Data 



IMBID 



Data 



IMBID 
BID 



IMBID 



BID 



BIE 
IMBID 



SDRAM Read 
Request 
Queues (8) 



BID 
IMBID 



Internal 

Read 
Manager 



Free 




Internal 




Buffer 




List 





CAM 



Memory ID Manager (MIM) 



CeU 
Info 

(en-queue) 



BID (en-queue) 



CeU Info 
(de-queue) 



De-Queue 
Queue 



BID 

(release) 



Data& 
Cell Info 



De-Queue 
Request 
Manager 















Segmentation 














^Reassemmy>^ 



Figure 175 



AZA-001/2001-P00 



• 



103 



"bypass" 


"read- 
back" 


REL 
=1 
BID 


REL 
=1 
IMBID 


REL 
=0 
BID 


REL 
=0 
IMBID 


Data Type 


0 


0 


R 


R 


NR 


NR 


Non-bypass, has not been 
transferred to external 
SDRAM yet 


0 


1 


N/A 


N/A 


N/A 


N/A 


N/A 


1 


0 


R 


R 


NR 


NR 


Bypass 


1 


1 


R 


R 


NR 


R 


Non-bypass, read back from 
SDRAM 



Where: 
R: release 
NR: NOT RELEASE 



Figure 176 
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EN-QUEUE PROCESS 



Free Internal Memory List (FDVIL) 



Internal Memory List (EVIL) 



A 0 














»lMBiiE)|g; 


TakePtr^ 


IMBID 


i 

i 




y 1024 





Rd(TakePtr) <-- free IMBID 

TakePt r <== TakePtr +1 

~~^IMBID 

"ReturnPtr 



Add new entry 
at IMBID with 
newEn-Q BID 



'CAM (1024 entries x 23 bits) 



IMBID 



BID 



BID 



mm 



7 




Input En-Q ceU 

into Internal Memory at IMBID 



1 



Internal Memory 
(SRAM) 



En-Queue BID 



1024 entries to support 2K x 256 (= 64KB = 1024 cells) 



Comparator 



Figure 177 
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DE-QUEUE PROCESS 



Free Internal Memory List (FIML) 



Internal Memory List (IML) 









} 

IMBID r 








:|^iiy©ii>.:a 






> 




TakePtr 




y 1024 





^r_FlMUReturaPtr,INlBim 
RetumPtr <= ReturaPtr +l\ 




=: Mb vpas s ^validy re adback|| t 



K'b^ass* TaJid;; re adback 



Input En-Q cell 

into Internal Memory at IMBID 



1 



Internal Memory 
(SRAM) 



De-Queue BID 



1024 entries to support 2K x 256 (= 64KB = 1024 cells) 



Figure 178 
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DDR SDRAM 0 DDR SDRAM 1 



DDR SDRAM 2 



DDR SDRAM 3 



DENALI DDR SDRAM 
MEMORY CONTROLLER 



REQUEST 
SERVICE 
BLOCK 



CONTROLLER 
INTERFACE 
BLOCK 



BUFID 
ADDR 
DCDBLK 



RD ID 
FIFO 



BANDWIDTH OPTIMIZER 
BLOCK 



SMO 



WRID 
FIFO 



DENALI DDR SDRAM 
MEMORY CONTROLLER 



REQUEST 
SERVICE 
BLOCK 



CONTROLLER 
INTERFACE 
BLOCK 



BUFID 
ADDR 
DCD BLK 



RD ID 
FIFO 



BANDWIDTH OPTIMIZER 
BLOCK 



WRID 
FIFO 



SM 1 



SDRAM MANAGER 



J 


i 


* 


1 1 


■ 1 




CPU 
Interface 




INTERNAL MEMORY MANAGER 



Figure 179 



RDport 0 



128 



128. 



WRportO 



Memory 
Controller 
Interface 



@200MIfe 
-Data (128 bits)- 
Address 



@200MHzDDR 
= @400MHz 32-bit 



-Data (128 bits)- 



DDR^SDRAM Controller 
DMC#0 



-Data — I 



-Addr- 



-Data — I 



— / — 
32-bit 



DRAMO 
x32 



DRAM 1 

x32 



RDport 1 



128 



128 



WRport 1 



-/ ► 



Memory 
Controller 
Interface 
# 1 



@200MHz 



@200 MHz DDR 
= @400MHz 32-bit 



-Data (128 bits)- 
Address 



-Data (128 bits) - 



DDR^SDRAM Controller 
DMC#1 



-Addr- 



Data — I 



DRAM 2 
x32 



—i— 
32-bit 



"-/-► DRAM 3 
_^ x32 



Figure 180 
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Name 


Type 


Width 


Depth 


Total size 


Access Time 


Internal Memory (M) 


SSRAM 
(dual port) 


128 bits 


4K 


IMbits 


5ns read/write 


Internal Memory List 
(ML) 


Flip-flops 


3 


IK 


3072 bits 


5ns read/write 


Free Internal Memory 
List (FIML) 


SSRAM 
(single port) 


10 bits 


IK 


lOKbits 


5ns read/write 


Internal Write 
Manager FIFO 
(IWMFIFO) 


SSRAM 
(dual port) 


128 bits 


16 


2Kbits 


5ns read/write 



Figure 181 



Name 


Type 


Width 


Depth 


Total size 


Access Time 


CAM (inside MIM) 


CAM 


23 


IK 


23Kbits 





Figure 182 



Signal Names 


Size 


Dir 1 


Description 1 


Seg_Mem_Data 


128 bits 


In 


Input data from Segmentation at 10 ns 






period 


Mem_Seg_Cntl_Pop 


1 


Out 


To pop control information and data of a 
cell 


Seg_Mem Available 


1 


In 


Data available in Segmentation for MM 


Seg_Mem FID 


20 


In 


Flow ID 


Seg_Mem EOP 


1 


In 


End of Packet 


Seg_Mem SOP 


1 


In 


Start of Packet 


Seg_Mem Discard 


1 


In 


Signal cell to be discard 


Seg_Mem Type 


5 


In 


Type 


Seg_Mem_0_Port 


7 


In 


Output port information 


Seg_Mem Class 


3 


In 


Class information 


Seg_Mem_EFCI 


1 


In 


EFCI 


Seg_Mem CLP 


1 


In 


CLP 


| Seg_Mem_OAM 


1 


In 





Figure 183 
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Signal Names 


Size 


Dir 


Description 


Mem_PFQ_Clk 


1 


Out 


Clock from Mem to PFQ for 
synchronization 


Mem_PFQ_Com 


2 


Out 


Request command to PFQ: 
00: not valid 
01: enqueue 
10: discard 
11: dequeue release BID 


Mem PFO Valid 


1 


Out 


Signal Mem_PFQ_Data is valid 


Mem_PFQ_Data 


24 


Out 


Cell control information from MM to 
PFQ for both enqueue and dequeue 


Mem_PFQ_Full 


1 


Out 


To indicate De-queue queues almost full 
to PFQ to stop de-queuing request 


PFQ_Mem_Clk 


1 


In 


Clock from PFQ to Mem for 
synchronization 


PFQ Mem_Com 


2 


In 


Request command to Mem: 
00: no command 
10: invalid command 
10: dequeue current cell 
11: invalid command 


PFQ Mem Valid 


1 


In 


Signal Mem_PFQ_Data is valid 


PFQ_Mem_Data 


24 


In 


Cell control information from PFQ to 
MM for both enqueue and dequeue 



Figure 184 



1 Signal Names 


Size 1 


Dir 


Description 1 


Mem_SDR_Data_A 


64 


In/Out 


Data bus for Controller A 


Mem_SDR_DQS_Lo_A 


1 


In/Out 


Data strobe of lower 32bit of Data for 
Controller A (one line per SDRAM) 


Mem_SDR_DQS_Hi_A 


1 


In/Out 


Data strobe of upper 32bit of Data for 
Controller A (one line per SDRAM) 


Mem_SDR_CS_A 


8 


Out 


Chip selects to support up to 512 Mbytes 


Mem_SDR_AddrO_A 


12 


Out 


Row/column address bus for Controller A 
(set 0) 


Mem_SDR_Addrl_A 


12 


Out 


Row/column address bus for Controller A 
(set 1. duplication of Mem_SDR_Addr0_A) 


Mem_SDR_Bank0_A 


2 


Out 


Bank selection for Controller A (set 0) 


Mem SDR Bankl A 


2 


Out 


Bank selection for Controller A (set 1) 


Mem SDR RAS0 A 


1 


Out 


R AS for Controller A (set 0) 


Mem SDR RAS1 A 


1 


Out 


RAS for Controller A (set 1) 


Mem_SDR_CAS0_A 


1 


Out 


CAS for Controller A (set 0) 


Mem SDR CAS1 A 


1 


Out 


CAS for Controller A (set 1) 


Mem_SDR_WE0_A 


1 


Out 


Write enable for Controller A (set 0) 


Mem SDR WEI A 


1 


Out 


Write enable for Controller A (set 1) 


Mem SDR ClkO A 


1 


Out 


Differential clock output for Controller A 
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(set 0) 


Mem_SDR_ClkO#_A 


1 


Out 


Differential clock output for Controller A 
(set 0) 


Mem_SDR_Clkl_A 


1 


Out 


Differential clock output for Controller A 
(set 1) 


Mem_SDR_Clkl#_A 


1 


Out 


Differential clock output for Controller A 
(set 1) . 


Mem SDR Clke A 


1 


Out 


Clock enable for Controller A 


Mem SDR Data B 


64 


In/Out 


Data bus for Controller B 


Mem_SDR_DQS_Lo_B 


1 


In/Out 


Data strobe of lower 32bit of Data for 
Controller B (one line per SDRAM) 


Mem_SDR_DQS_Hi_B 


1 


In/Out 


Data strobe of upper 32bit of Data for 
Controller B (one line per SDRAM) 


Mem_SDR_CS_B 


8 


Out 


Chip selects to support up to 5 12 Mbytes 


Mem_SDR_AddrO_B 


12 


Out 


Row/column address bus for Controller B 
(set 0) 


Mem_SDR_Addrl_B 


12 


Out 


Row/column address bus for Controller B 
(set 1, duplication of Mem_SDR_AddrO_B) 


Mem_SDR_BankO_B 


2 


Out 


Bank selection for Controller B (set 0) 


Mem SDR Bankl B 


2 


Out 


Bank selection for Controller B (set 1) 


Mem SDR RASO B 


1 


Out 


RAS for Controller B (set 0) 


Mem SDR RAS1 B 


1 


Out 


RAS for Controller B (set 1) 


Mem SDR CASO B 


1 


Out 


CAS for Controller B (set 0) 


Mem_SDR_C AS 1 _B 


1 


Out 


CAS for Controller B (set 1) 


Mem SDR WEO B 


1 


Out 


Write enable for Controller B (set 0) 


Mem SDR WEI B 


1 


Out 


Write enable for Controller B (set 1) 


Mem_SDR_ClkO_B 


1 


Out 


Differential clock output for Controller B 
(set 0) 


Mem_SDR_ClkO#_B 


1 


Out 


Differential clock output for Controller B 
(set 0) 


Mem_SDR_Clkl_B 


1 


Out 


Differential clock output for Controller B 
(set 1) 


Mem_SDR_Clkl#_B 


1 


Out 


Differential clock output for Controller B 
(set 1) 


Mem SDR Clke B 


1 


Out 


Clock enable for Controller B 



Figure 185 
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Signal Names 


Size 


Dir 


Description 


Mem Ras_Data 


128 


Out 


Output data to Reassembly at 10 ns period 


Mem_Ras_Available 


1 


Out 


Data is available in Read Fifo 


Ras_Mem_Control_Pop 


1 


In 


Pop signal from Reassembly to pop 
control info 


Ras Mem Data Pop 


1 


In 


Pop signal from Reassembly to pop data 


Mem Ras Type 


5 


Out 


Cell tvpe 


Mem_Ras_FID 


20 


Out 


Flow ID 


Mem_Ras_EOP 


1 


Out 


End of Packet 


Mem_Ras_SOP 


1 


Out 


Start of Packet 


Mem_Ras_PortID 


7 


Out 


Port ID 


Mem_Ras_EFCI 


1 


Out 


EFCI 


Mem Ras CLP 


1 


Out 


CLP 


Figure 186 


Signal Names 


Size 


| Dir 


Description 


CPU Mem Data Out 


32 


Out 


Data Out to CPU 


CPU Data In 


32 


In 


CPU Data In 


CPU Addr 


6 


In 


Register Address 


CPU RDWR L 




In 


CPU Read/Write Signal 


CPU Mem CS L 




In 


MM Block Select 


Mem_Reset_L 




In 


MM Reset from CPU 


Mem_Input_Ena 




In 


MM Input Enable from CPU 


Mem_Output_Ena 




In 


MM Output Enable from CPU 


Mem Tstmux Out 


32 


Out 


MM Test Signals Out to Test Mux 


Figure 187 


Signal Names 


Size 


Dir 


Description 


GS Mem Gsync 


1 


In 


Sync pulse from Global Sync block 



Figure 188 



AZA-001/2001-P00 



Data_A[31:0] 

DQS_Lo_A 

CS_A[0] 

AddrO_A[llK)] 

BankO_A[l:0] 

Ctrl 0_A 




111 



Data_A[6332] 

DQSJfiA 

CS.AIO] 

AddiO_A[ll:0] 

BankO_A[l:0] 

Qrl 0_A 




Data_B[31:0] 
DQS_Lo_B 
CS_B[0] 
AddrO_B[ll«] 
BankO_B[10] 
CtrlO.B 




Data_B[6332] 

DQS_FD_B 

CS_B[0] 

AddrO_B[ll:0] 

BankO_B[10] 

CtrlO_B 




SDRAM Controller A 



t 



SDRAM Controller B 



* Ctrl 0_A, OH 0_B: Control Sigals like RAS_, CAS^ W£_ CLK CLK_for Controller A and B respectively 

Figure 189 



Data_A[31:0] 

DQS_Lo_A 

CS_A[3] 

AddrO_A[U:0] 

Bank0_A[l:0] 

CtrlO A 


4Mx32 


Data_A[6332] 

DQS_Hi_A 

CS_A[3] 

Addrl_A(110] 

Bankl_A[l30] 

Ctrl 1 A 


4Mx32 


Data_B[310] 

DQS_Lo_B 

CS_B[3] 

AddrO_B[ll:0] 

BankO_B[l:0] 

CtrlO B 


4Mx32 


Data_B[6332] 

DQS_Hi_B 

CS_B[3] 

Addrl_B[H:0] 

Bankl_B[10] 

Ctrl 1 B 


4Mx32 


Data_A[31:0] 

DQS_Lo_A 

CS_A[2] 

Addr0_A[ll:0] 

BankO_A[l:0] 

CtrlO A 


4Mx32 


Data_A[63:32] 

DQS_Hi_A 

CS_A[2] 

Addrl_A[ll:0] 

Bankl_A[l:0] 

Ctrl 1 A 


4Mx32 


Data_B[31:0] 

DQS_Lo_B 

CS_B[2] 

Addr0_B[ll:0] 

BankO_B[l:0] 

CtrlO B 


4Mx32 


Data_B[6332] 

DQS_Hi_B 

CS„B[2] 

Addrl_B[U:0] 

Bankl_B[10] 

Ctrl 1 B 


4Mx32 


Data_A[31:0] 

DQS_Lo_A 

CS_A[1] 

Addr0_A[ll.O] 

BankO_A[l:0] 

Ctrl 0_A 


4Mx32 


Data_A[6332] 

DQS_Hi_A 

CS_A[1] 

Addrl_A[ll:0] 

Bankl_A[l:0] 

Ctrl 1 A 


4Mx32 


Data_B[31:0] 

DQS_Lo_B 

CS_B[1] 

Addr0_B[ll.O] 

BankO_B[l^)] 

CtrlO.B 


4Mx32 


Data_B[6332] 

DQS_Hi_B 

CS_B[1] 

Addrl_B[ll:0] 

Bankl_B[l:0] 

Ctrl 1 B 


4Mx32 


Data_A[31:0] 

DQS_Lo_A 

CS_A[0] 

Addr0_A[ll:0] 

Bank0_A[l:0] 

Ctrl 0_A 


4Mx32 


Data_A[63323 

DQS_Hi_A 

CS_A[0] 

Addrl_A[ll:0] 

Bankl_A[l:0] 

Ctrl 1_A 


4Mx32 


Data_B[31:0] 

DQS_Lo_B 

CS_B[0] 

AddrO_B[H«] 

BankO„B[l:0] 

Ctrl 0_B 


4Mx32 


Data_B[6332] 

DQS_K_B 

CS_B[0] 

Addrl_B[ll:0] 

Bankl_B[l:0] 

Ctrl 1 B 


4Mx32 



SDRAM Controller A 



SDRAM Controller B 



* Ctrl 0_A, Ctrl 0_B: Set 0 of Control Sigals like RAS^ CAS_ 

* Ctrl 1_A, Ctrl l_B: Set 1 of Control Sigals like RAS_, CAS_ 



WE^ CLK CLK_for Controller A and B respectively 
WE_, CLK CLK^for Controller A and B respectively 



Figure 190 
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Address 

VI VII www 


Name 


Type 


Description 


ft 
0 


POM 
Owl VI 


R/W 


[31:27] -Opcode 
[26:0] - Address, depending on the command. 
No default value. 


1 




R/W 


General-purpose reqister. No default value 


o 
c. 


R1 

n i 


R/W 


General-purpose reqister. No default value 


o 
o 


R9 


R/W 


General-purpose reqister. No default value 




R^ 

no 


R/W 


General-purpose reqister. No default value 


c 
0 


R4 
n*t 


R/W 


General-purpose reqister. No default value 


O 


R^ 


R/W 


General-purpose reqister. No default value 


I 


Rfi 
no 


R/W 


General-purpose reqister. No default value 


o 
o 


R7 


R/W 


General-purpose reqister. No default value 


Q 


RR 

no 


R/W 


General-purpose reqister. No default value 


1U 


RQ 


R/W 


General-purpose reqister. No default value 


1 1 


Rin 

n i \j 


R/W 


General-purpose reqister. No default value 




R1 1 


R/W 


General-purpose reqister. No default value 


13 


R12 


R/W 


General-purpose reqister. No default value 


14 


R13 


R/W 


General-purpose reqister. No default value 


15 


R14 


R/W 


General-purpose register. No default value 


16 


R15 


R/W 


General-purpose reqister. No default value 


17-31 


Reserved 






32 


MEM.CONFIG 


R/W 


[2:0] - Memory_Size: 
000: 64Mbytes = IMcells (default) 
001 : 1 28Mbytes = 2Mcells 
010: 192Mbytes = 3Mcells 
011:256Mbytes = 4Mcells 
1 00: 320Mbytes = SMcells 
101:384Mbytes = 6Mcells 
110: 448Mbytes = 7Mcells 
111:512Mbytes = 8Mcells 

[3] - Enable_Second_set of SDRAM Address and Control signals (for 
improving signal driving capability 

[31:4] -Reserved 


36 


MEM_STATUS_0 


R/W 


[0] - IM_Full: Internal Memory is full. 
[1] - IM_FulM: Internal Memory is Full - 1 cell. 
[2] - IM_Empty: Internal Memory is empty. 
[3] - Dequeue_Queue_Full: Dequeue Queue is full. 
[4] - Dequeue_Queue_Empty: Dequeue Queue is empty. 

[31 :5] - Reserved 
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37 


MEM_STATUS_1 


R/W 


[0] - SRRQ__0_Full: SDRAM Read Request queue 0 is full. 

[I] - SRRQ_0_Empty: SDRAM Read Request queue 0 is empty. 
[2] - SRRQ_1_Full: SDRAM Read Request queue 1 is full. 

[3] - SRRQ_1_Empty: SDRAM Read Request queue 1 is empty. 

[4] - SRRQ_2_Full: SDRAM Read Request queue 2 is full. 
[5] - SRRQ_2_Empty: SDRAM Read Request queue 2 is empty. 

[6] - SRRQ_3_Full: SDRAM Read Request queue 3 is full. 
[7] - SRRQ_3_Empty: SDRAM Read Request queue 3 is empty. 

[8] - SRRQ_4_Full: SDRAM Read Request queue 4 is full. 
[9] - SRRQ_4_Empty: SDRAM Read Request queue 4 is empty. 

[10] - SRRQ_5_Full: SDRAM Read Request queue 5 is full. 

[I I] - SRRQ_5_Empty: SDRAM Read Request queue 5 is empty. 
[12] - SRRQ_6_Full: SDRAM Read Request queue 3 is full. 

[13] - SRRQ_6_Empty: SDRAM Read Request queue 6 is empty. 

[14] - SRRQ_7_Full: SDRAM Read Request queue 7 is full. 
[15] - SRRQ 7_Empty: SDRAM Read Request queue 7 is empty. 

[16] - SWRQ_0_Full: SDRAM Write Request queue 0 is full. 
[17] - SWRQ__0_Empty: SDRAM Write Request queue 0 is empty. 

[18] - SWRQ_1_Full: SDRAM Write Request queue 1 is full. 
[19] - SWRQ 1_Empty: SDRAM Write Request queue 1 is empty. 

[20] - SWRQ_2_Full: SDRAM Write Request queue 2 is full. 
[21] - SWRQ_2_Empty: SDRAM Write Request queue 2 is empty. 

[22] - SWRQ_3_Full: SDRAM Write Request queue 3 is full. 
[23] - SWRQ 3_Empty: SDRAM Write Request queue 3 is empty. 

[24] - SWRQ_4_Full: SDRAM Write Request queue 4 is full. 
[25] - SWRQ 4 Empty: SDRAM Write Request queue 4 is empty. 

[26] - SWRQ_5_Full: SDRAM Write Request queue 5 is full. 

ro*7i c\A/QPi c: Pmnh/' QnRAM Writp Rpfiuest oueue 5 is eiTIDtV. 
I^/I — oVv nU O C_l 1 lUly . OUnnlVl v v I lie ■ tcv^uooi v^u^uw ^ 1 ■h' 7 

rooi qva/po r Full- ^DRAM Write Reauest aueue 6 is full, 
rooi c\A/Q<"» a Pmnh/- QnRAM Writp Rpnupst aueue 6 is emDtv. 

i^yi — oVV tiLti D CillLHy. OunrAivi wine i io^ucoi v w wi ' "K*7 

roni OVA/D^t 7 Pull' QHRAM Writp Rpnupst aueue 7 is full. 
loUJ — oW r\\J / rUII. OL/rlrMVl VVIILC ncijucoi hucuo 1 iuh. 

ro-ii c\MOr\ 7 Cmnhj* QDQAM Writp RpniiP^t flUPUP 2 IS emDtv 
|3 1 1 — oWrlLJ f tmpiy. OUfiMlVI VVNltS ncl|UCdl v^ucuc 10 


38 


MEM_TSTMUX_ 


RW 


[oiUJ ~~ 1 esimux_oeieciion. 


SEL 




nArtft- Klr\ r\\ itm it /H&faiilt^ 
UUUU. UUipUl ^UtJIdUil^ 






uuu i . oroup 1 — \ i ouj 








nnin* firm m o — VTWCW 
UU1U. ijroup c. — \ I DU| 








UU 1 1 . varoup o — \ i du] 








uiuu. oroup — \ i ouj 








U I Ul . varOUp O — \ I DU] 








A1 1 O* CXrew in ft — fTRD\ 
Ul 1 U. OTOUp D — \ 1 DL/j 








fM 1 1 • CXrrw m 7 — fTRm 
Ul l I . varuup / — \ 1 DU/ 








■1 fVW CXrrw in ft — fTRH^ 
1 UUU. VjrOUp O — \ 1 DL/j 








1 fVM * CXrrw in Q — fTRm 
1 UU1 . OiOUp y — \ 1 DU; 








1010: Group 10 = {TBD} 








1 ni 1 ■ Grout) 11= (TBD) 








1100: Group 12 = {TBD} 








1101: Group 13 = {TBD} 








1110: Group 14 = {TBD} 








1111: Group 15 = {TBD} 


39-63 


Reserved 







Figure 191 
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Register 


31-27 


26-24 


23-20 


19-16 15-12 


11-8 | 7-4 | 3-0 


COM 


00001 


R[26:23] 


CELL_ADDR[22:0] 


RO 


Cell Data [3 1:0] 


Rl 


Cell Data [63:32] 


R2 


Cell Data [95:64] 


R3 


Cell Data [127:96] 


R4 


Cell Data [159:128] 


R5 


Cell Data [191:160] 


R6 


Cell Data [223:192] 


R7 


Cell Data [255:224] 


R8 


Cell Data [287:256] 


R9 


Cell Data [319:288] 


RIO 


Cell Data [351:320] 


Rll 


Cell Data [383:352] 


R12 


Cell Data 1415"3841 


R13 


Cell Data [447:416] 


Rid 


Cell Data [479:448] 


IV L .J 


Cell Data [5 11:480] 




Figure 192 


egister 


31-27 


26-24 


23-20 


19-16 15-12 


11-8 | 7-4 | 3-0 


COM 


00010 


R[26:23] 


CELL_ADDR[22:0] 


RO 


Cell Data [31:0] 


Rl 


Cell Data [63:32] 


R2 


Cell Data [95:64] 


R3 


Cell Data [127:96] 


R4 


Cell Data [159:128] 


R5 


Cell Data [191:160] 


R6 


Cell Data [223: 192] 


R7 


Cell Data [255:224] 


R8 


Cell Data [287:256] 


R9 


Cell Data [319:288] 


RIO 


Cell Data [351:320] 


Rll 


Cell Data [383:352] 


R12 


Cell Data [415:384] 


R13 


Cell Data [447:416] 


R14 


Cell Data [479:448] 


R15 


Cell Data [5 11:480] 



Figure 193 
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Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 I 7-4 | 3-0 


COM 


00011 


R[26:10] 


HML_ADDR[9:0] 



Figure 194 



Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 | 7-4 | 3-0 


COM 


00100 


R[26:10] 


HML_ADDR[9:0] 


RO 


R[27:10] 


FIML[9:0] 



Figure 195 



Register 


31- 

27 


26-24 


23-20 


19- 
16 


15- 

12 


11-8 


7-4 


3-0 


COM 


00101 


R[26:10] 


CAM_ADDR[9:0] 


RO 




IML[25:23] 


CAM[22:0] 



Figure 196 



Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 I 3-0 


COM 


00110 


R[26:10] 


CAM_ADDR[9:0] 


RO 


| IML[25:23] 


CAM[22:0] 



Figure 197 



Register 


31-27 


26-24 


23-20 


19-16 


15-12 


11-8 


7-4 | 


3-0 


COM 


00111 


R[26:0] 



Figure 198 
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Inputs from Segmentation 



Inputs from 
Segmentation 



to Internal Write Manager 



IWM 



Send en-queue 
information to PFQ 
Mock 



FBL sends free 
BID to Internal 
Write Manager 



IWM 




Request for free 
IMBID from MIM: 
TakeJD 

? 



MIM 



TakeJD: MIM 
sends free IMBID 
to IWM 




\f IWM 



Write cell into IM: 
Wr_IM{ IMBID; 
seg_data} 



IWM 



Send BID/IMBID 
toSWRQ 




SWRQ 



Detect bank 
number from BID 



1 


' SWRQ 




bank number <= 
BankID 



SWRQ 



Put BID/IMBID/ 
client=IM at end of 
appropriate queue (8 
queues for 8 banks) 



IWM 



Request to update 
CAM: Wr_CAM 



MIM 




Wr_C AM{ IMBID ;Bufl 
D, \alid=l, bypass=l, 
readback=0} 



MIM 



Wr_CAM{IMBID;BID, 
valid=l, bypass=0, 
readback=0} 



\7 



Where 



SBWO: SDRAM BW Optimizer 
SWM: SDRAM Write Manager 
SWRQ: SDRAM Write Request Queues 
IWM: Internal Write Manager 
IRM: Internal Read Manager 
MIM: Memory ID Manager 
CAM: inside MIM 
IM: Internal Memory (SRAM) 



c 



Figure 199 
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Interface with SDRAM B W Optimizer: 
SWM requests to Write to SDRAM 




T SWM 

Output all 
bk(i)_wr_req to SBWO 
(request to write to 
SDRAM) 



u SWM 

/Wait until receive / 
bk(i)_wr_sel / 
from SBWO / 



V SWM 



bk(i)_wr_req= 
0 



Where 
i = 0 ... 7 

SBWO: SDRAM BW Optimizer 
SWM: SDRAM Write Manager 
SWRQ: SDRAM Write Request Queues 
IWM: Internal Write Manager 
IRM: Internal Read Manager 
MIM: Memory ID Manager 
CAM: inside MIM 
IM: Internal Memory (SRAM) 



Figure 200 
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Interface with SDRAM BW Optimizer: 
Write to SDRAM 



IRM 



SBWO performs 
bank selection 

algorithm based on 
all bk(i)_wr_req 

signals from SWM 



SBWO 



V SBWO 



Send bk(i)_wr_sel 
to SWM 



▼ SWM/SW RQ 



Pop BID/IMBID/ 
client from top of 
queue(i). Store it 
in wait_queue_reg 



SWM 



Request to read 
CAM: Rd_CAM 



MIM 



Rd_CAM{IMBID; 
BID, status} 




Read cell from IM; 
Rd_IM{ IMBfTD} 
<= IM_data 



SWM 



Send IM_data with 
BID/I MBID/client 
to SBWO 



SWM 



Wait until 
Wr_done =1 



wait_done=l 



SWM 



Receive returned 
BID/I MBID/client 
from SBWO 




(Post error status) 



Send Skip_wr=l 

to SBWO 
(do not write to 
SDRAM) 



Where 
i = 0 ... 7 

SBWO: SDRAM BW Optimizer 
SWM: SDRAM Write Manager 
SWRQ: SDRAM Write Request Queues 
IWM: Internal Write Manager 
IRM: Internal Read Manager 
MIM: Memory ID Manager 
CAM: inside MIM 
IM: Internal Memory (SRAM) 



SWM 



MIM 



Request MIM to return 
IMBID 



I 



Return JD{IMBID} 



SWM 



CAM 



Request CAM to update 
status at IMBID 



Wr_CAM{IMBID;BID= 
O,valid=0,bypass=0, 
readback=0} 



SWM 



Remove BID/IMBID 
from wait_queue_reg 



Dope J 



Figure 201 
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Interface with Per Flow Queue: 
Receive De-Queue Requests fromPFQ 

DQQ/DQRM 



Receive BID and other 
related info, from FFQ 



Store BID and other 
related info, at End of 
Queue in DQQ 



▼ DORM 

Request CAM to see if 
BID matched with BID 
in CAM 



^ f CAM 

Compare_CAM{BID 
IMBID, status, 
hit/miss}. 
Send output to DQRM 




DORM, 





Request MIMto take 






free IMBID 






1 


f MIM 






TakeJD. 
Send free IMBID to 



DQRM 



Done y + 



Where 
k = 0 ... 7 

SBWO: SDRAM BW Optimizer 
SRM: SDRAM Write Manager 
SRRQ: SDRAM Read Request Queues 
IWM: Internal Write Manager 
IRM; Internal Read Manager 
MIM: Memory ID Manager 
CAM: inside MIM 
IM: Internal Memory (SRAM) 
DQRM: De-Queue Request Manager 
DQQ: De-Queue Queue 




DORM 



Request to modify 
CAM: Wr_CAM 



CAM 



Modify CAM: 
Wr_CAM{IMBID; 
BID, valid=l, 
bypass=l, readback=0 



DQRM 



Send BID; 
SRI 


IMBID to 
RQ 


^ 


r SRRQ 


Detect bank number 
from BID. 
bank = k 




r SRRQ 


Put BID/IMBID 
at Bid of Queue (k) (8 
queues for 8 banks) 



I 



Pone ^) 



Figure 202 
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Interface with SDRAM BW Optimizer: 
SRM requests to Read from SDRAM 




▼ SRM 

Output bk(i)_rd_reqto 

SBWO 
(request to read from 
SDRAM) 



SRM 



Walt until 
receive bk(i)_rd_sel 
from SBWO 



T SRM 

bk(i)_rd_req= 
0 



Where 
i = 0 ... 7 

SBWO: SDRAM BW Optimizer 
SWM: SDRAM Write Manager 
SWRQ: SDRAM Write Request Queues 
IWM: Internal Write fc&nager 
IRM: Internal Read Manager 
MIM: Memory ID Manager 
CAM: inside MIM 
IM; Internal Memory (SRAM) 



Figure 203 
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Interface with SDRAM BW Optimizer: 
SRM Read from SDRAM 



SBWO performs 
bank selection 
algorithm based on 
all bk(i)_rd_req 

signals from SRM 




SRM/SRR O 



Pop BID/IMBID 

from top of 
queue (i). Store it 
in wait_queue_reg 



\ r SRM 



Send BID/1 MBID 
to SBWO 



L 



SRM 



Wait until 
Rd_done=l 



Rd_done=l 



SRM 



Received returned 
BID/IMBID and 
SDRAM_Data from 
SBWO 



SRM 




Send BID/IMBID and 
SDRAM_Data to IWM 



SRM 



Remove 
BID/IMBID in 
wait_queue_reg 



IWM 



Write SDRAM_Data 
to IM: 
Wr_IM{IMBID, 
SDRAM_Data} 



SRM 



Request CAM to 
update new BID and 
status: Wr_CAM 



CAM 



Wr_CAM{IMBID;BI 
D,valid=l,bypass=l, 
readback=l} 



^ Done ^ 



Where 
i = 0 ... 7 

SBWO: SDRAM BW Optimizer 

SWM: SDRAM Write Manager 

SRM: SDRAM Read Manager 

SRRQ: SDRAM Write Request Queues 

IWM: Internal Write Manager 

IRM: Internal Read Manager 

MIM: Memory ID Manager 

CAM: inside MIM 

IM: Internal Memory (SRAM) 
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Interface with Reassembly 



IRIWDQQ 



Wait until top of 
queue in DQQ 
available 



top of queue 
available 



Request to check 
CAM: Compare_CAM 



CAM 



Compare_CAM{BID; 
IMBID,statiis,hit/miss}. 
Send output to IRM 



Read IM_Data from 
IM: Rd_IM{IMBID; 
IM.Data) 



H1BMPQQ 



Pop entry from top of 
queue in DQQ (BID and 
other related info.) 



IRM 



Send IM_Data and BID 
with other related info, 
to Reassembly 



release IMBID when 
cell is not a multicast or 
is a non-bypass and multicast 



MIM 




Retum_ID{IMBID} 



Request MIM to return 
IMBID to Free Internal 
Memory List 



I 



IRM 



Request CAM to update 
entry: Wr_CAM 



Wr_CAM{IMBID, 
BID=00,valid=0, 
bypass=0,readback =0} 



IRM 



Wait until 
Ras_Release=l 
from reassembly 




yes 


r 


Release BID to FBL 


1 


r 



c 



Done 



Where 
i = 0 ... 7 

SBWO: SDRAM BW Optimizer 

SWM: SDRAM Write Manager 

SRM: SDRAM Read Manager 

SRRQ: SDRAM Write Request Queues 

IWM: Internal Write Manager 

IRM: Internal Read Manager 

MIM: Memory ID Manager 

CAM: inside MIM 

IM: Internal Memory (SRAM) 

DQQ: De-Queue Queue 
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RE- 

AS 
Type 


Type 


Application 


Input 


Memory 
(64B Cell) 


Output 


RE- 
ASSEMBLY/ 
TRANSLATE 


CRC 
32 


1 


0 


Ingress TM 
(ATM=>ATM) 


ATM 


52B ATM 
+12B 
PAD 


Switch 


Off, 
Add Switch 

Header, 
Insert EFCI & 
CLP in Our 
Header 


Off 


1 


1 


IngressTM 
(ATM=>Packet) 


AAL5 


48B ATM 
+16B 
PAD 


Switch 


Off, 
Add Switch 

Header, 
Insert EFCI & 
CLP in Our 
Header 


Off . 


1 . 


2 


IngressTM 
(Packet=>ATM) 


Packet 


48B ATM 
+16B 
PAD 


Switch 


Off, 
Add Switch 
Header 


Off 


1 


3 


Ingress TM 
(Packet=>Packet) 


Packet 


64B Cells 
(AAL5 
Like) 


Switch 


Off, 
Add Switch 
Header 


Off 


2 


4 


ATM Encapsulation 


ATM 


52B ATM 
+12B 
PAD 


Packet 


Map to Packet, 
Add Switch 

Packet Header, 
Pass EFCI & 
CLP 


Off 


3 


5 


Reassembly, AAL-5 
Trailer CRC Check. 


AAL-5 


48B ATM 
+16B 
PAD 


Packet 


Reassemble, 
Add Switch 

Packet Header, 
Pass EFCI & 
CLP, Check 
AAL5 CRC, 

Remove AAL5 
Encap, 
Optional L2 
Header Stnp 


On 


4 


6 


Ingress Packet 
Bypass (Traffic 
Shaper) 


Packet 


64B Cells 
(AAL5 
Like) 


Packet 


Reassemble, 
Add Switch 
Packet Header 


Off 


1 


7 


Messaging Cells 


Serial 


64B Cells 


Sw/Pkt 


Off, Add 
Switch Header 


Off 


5 


8 


Egress TM (ATM=> 
ATM) 


Switch 


52B ATM 
+12B 
PAD 


ATM 


Strip Pad, 
ATM Header 

Translate, 
Replace CLP 
&EFCI 


Off 


6 


9 


EgressTM 
(ATM=>Packet) 


Switch 


48B ATM 
+16B 
PAD 


Packet 


Reassemble, 

MPLS 
Manipulation, 
Decrement 
MPLS TIL, 
Check AAL5 
CRC 


On 


7 


10 


EgressTM 
(Packet=>ATM) 


Switch 


48B ATM 
+16B 
PAD 


AAL5 


Strip Pad, 
Add ATM 
Header, 
Mark FOP 

lvi ai ft. iwv/i 

using PTI, 
Replace CLP 
& EFCI 


Off 


8 


11 


Egress TM 
(Packet=>Packet) 


Switch 


64B Cells 
(AAL5 


Packet 


Reassemble, 
MPLS 


On 
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Like) 




Manipulation, 
Decrement 
MPLS TTL, 
Check AAL5 




5 


12 


ATM De- 
Encapsulation 


Packet 


52B ATM 
+12B 
PAD 


ATM 


Strip Pad, 
ATM Header 

Translate, 
Replace CLP 
&EFCI 


Off 


7 


13 


Segmentation 


Packet 


48B ATM 
+16B 
PAD 


AAL-5 


Strip Pad, 
Add ATM 

Header, 
Mark EOP 
using PT1, 
Replace CLP 

&EFCI 


Off 


8 


14 


Egress Packet 
Bypass (Traffic 
Shaper) 


Packet 


64B Ceils 
(AAL5 


Packet 


Reassemble, 
MPLS 

Mfminnlnhnn 

1 Yl £11 1 1 ^1 U 1 0.L 1 U 1 J , 

Decrement 
MPLS TTL, 
Check AAL5 
CRC 


On 




15 


Unused 
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MEMORY 
MANAGER 



RAS_MEM_DATA_ POP 
RAS_MEM_CTRL_ POP 



MB/1_RAS_AVALABLE 

N/B^_RAS_RD 

IVBVLRAS_RD 

MEN|_RAS_SOP 

WB/LRAS.BOP 

|y/B/LRAS_TYPE 

MB^_RAS_CLP 

MBVLRAS_B=CI 

IVEVLRAS_OAM , 



MB/LRAS_DATA 



RE-ASSEMBLY 
ENGINE 



rasjvbvladdr 
ras_nbylcsj_ 
ras_nbvlwe_l 
ras_ivbu_clk 



RAS_SPO_B/FTY 

RAS_SPO_SOP 

RAS.SPO.SOB 

RAS_SRO_EOP 

RAS_SPO_ABORT 

RAS_SPO_CBJ__LBMGTH 

RA$_SPO_CPU_RJJL ^ 

RAS_SRO_DATA 
RAS_SRO_DATA_V A LD 
RAS_SPC_BYTE_EN 
► 



SPO_RAS_RH3 
SPD_RAS_PID 

<— 



SPI 
OUTGOING 



^ CPU_INIF ^ 


CPU 




INTERFACE 



RAS.WBVLDATA 



EXTERNAL 
LOOKUP MEM 
4Mx36 
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Memory 



52 bytes 



64 bytes 



52 bytes 



64 bytes 



Outgoing 
Switch cells 



+ PAD 

OAM. EFCI & CLP passed 


Switch Header 


AIM Header 




ATM Header 








PAD 


PAD 









OAM, EFCI & CLP passed 


Switch Header 


ATM Header 


ATM Header 








PAD 


PAD 



8/16 Byte cell Header 



cell size = 64 bytes 



8/16 Byte cell Header 



cell size = 64 bytes 
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Memory 
Switch Cells 



Outgoing 
Switch Cells 











OAM, EFCI & CLP passed 


Switch Header 


64 Bytes 


48 bytes 








48 Bytes 




r 












PAD 




PAD 



64 Bytes 


f 

48 bytes 1 




OAM, EFCI & CLP passed 


Switch Header 


48 Bytes 




PAD 


PAD 






i 

64 Bytes 
; 


48 bytes 


r 




OAM, EFCI & CLP passed 


Switch Header 


AAL5 PAD 


Valid Bytes 


AAL5 Trailer 




AAL5 PAD 






PAD 




AAL5 Trailer 


r 






PAD 



8/16 Byte Cell Header 
Cell size = 64 Bytes 

8/16 Byte Cell Header 
Cell size = 64 Bytes 

8/16 Byte Cell Header 
Cell size = 64 Bytes 
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Memory 
Switch Cells 



Outgoing 
Switch Cells 



64 Bytes 



64 Bytes 



64 Bytes 



Packet Header 




Switch Header 






Packet Header 














Switch Header 






AAL5 PAD 


AAL5 PAD 








AAL5 PAD 




Switch Header 


AAL5 PAD 


AAL5 Trailer 




AAL5 Trailer 



8/16 Byte Cell Header 
Cell size = 64 Bytes 

8/16 Byte Cell Header 
Cell size = 64 Bytes 

8/16 Byte Cell Header 
Cell size = 64 Bytes 



Figure 210 



AZA-001/2001-P00 



Memory 
52 byte ATM cells 



64 bytes 



52 bytes 



64 bytes 



52 bytes 



ATM Header 



4B PAD 
8B PAD 
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Outgoing 
Packet 



+ PAD 


SwPkt Header 


ATM Header 






ATM Header 








► 




4B PAD 






8BPAD 




4B PAD 



8/16 bytes 
52 bytes 



64 bytes 



SwPkt Header 



ATM Header 



4B PAD 



8/16 bytes 
52 bytes 



64 bytes 
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Memory 

48 bytes ATM cells 
+ PAD 



64 bytes 



48 bytes 



64 bytes 



48 bytes 



64 bytes 



48 bytes 



AAL5 PAD 



AAL5 Trailer 
PAD 



Outgoing 
Packet 






L2 CRC 






AAL5 PAD 




PAD 



OWL2 CRC 



Figure 212 
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Memory 
Switch cells 



Outgoing 
Packet 



64 Bytes 



64 Bytes 



Packet Header 







CRC 




AAL5 PAD 



64 Bytes 



AAL5 PAD 



AAL5 TRLR 



SwPkt Header 



Packet Header 



CRC 
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Memory 

ATM cells + PAD 



Outgoing 
ATM cells 
New VPI/VCI 



64 bytes 



52 bytes 



ATM Header 


Replace OAM, CLP & EFCI 


ATM Header 








PAD 







52 bytes 



64 bytes 



ATM Header 



PAD 



Replace OAM, CLP & EFCI 



ATM Header 



52 bytes 



52 bytes 



Figure 214 
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Memory 

48 bytes AIM cells 
+ PAD 



64 bytes 



48 bytes 



Packet Header 



PAD 



64 bytes 



48 bytes 



AAL5 PAD 



PAD 



64 bytes 



48 bytes 



AAL5 PAD 



AAL5 Trailer 



PAD 



Outgoing 
Packet 

MPLS LABEL 



Packet Header 
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Memory 

48 bytes ATM cells 



64 bytes 



64 bytes 




64 bytes 



48 bytes 



Outgoing 
AAL-5 cells 





Replace OAM, CLP & EFCI 


ATM Header 








PAD 







52 bytes 





Replace OAM, CLP & EFCI 


ATM Header 






AAL5 PAD 




AAL5 PAD 


PAD 





52 bytes 





Replace OAM, CLP & EFCI 


ATM Header 


AAL5 PAD 


AAL5 PAD 






AAL5 Trailer 




AAL5 Trailer 


PAD 







52 bytes 
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Memory 
Switch cells 



64 Bytes 



64 Bytes 



64 Bytes 



CRC 



AAL5 PAD 



AAL5 Trailer 



Outgoing 
Packet 




CRC 



Figure 217 



FBL 

128 1 10 b» 



MEM__AiAVAIl_____ 
MEM.»AS_BOP 



EXTERNAL 
LOOK-UP 
MEMORY 

2M*72biu 



DATA, RTO.RRX 



IREASM 
TABLE 
SRAM 
64 x 18 bits 



v_34.has_data<izi) 



CPU 
INTF 



Ct»aHOt_M_M. R1X 



DEQUEUE 
SM 



CPU iayv»_ 



DATA.PIPEUNE 



AAL5CRC_CHK 



f.fACT.aK: 



CRC.TBL ■ 
64 x 32bits . 



OUTPUT 
PORT 
QUEUE 
64 1 24 bits 



OUTPUT 
CONTROL 

SRAM 
128x21 bits 



*AVS>1_OIXL_ LENGTH 
RA3.91.EMPTT 

KAijn.ao? 



CPILPORT 
BUFFER 



KA__gt_BYTE__N 



HM.an_DATA vaijd 



HDRJMTA 

SRAM 
XttxMfato 



DATA 
SRAM 
1024 x 64 bits 



HEADER DATA 



DATA_PIPELJNE 



fABT.otc.our 
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F.WR^STB 



INIT 



FBL 
SRAM 



RD_DAT A 



STATUS 





WR_PTR 




RD_PTR 




WR_LOGIC 


WR STB 




CTRL 




RD STB 


RD_LOGIC 



Figure 219 



CRC[31:01 



DATA_IN163:0] 



PART _CRC[3 1:0] 



^ ». D Q 







CRC[30] ^ 


DATA_IN[63:01 IXORI ^1 1 ^ 


D Q 


PART_CRQ31:0] P*!^ 

LOAD ^ 


LD 
CLK 




CRC CLK ^ 





CRC[31:0) ^. , |J 




CRC[0] _ 


DATA_IN[63:0] IxOrI | | 


D Q 


PART_CRC[31:0] V^\S 

LOAD ^ 


LD 




CRC CLK ^ 


CLK 
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LABEL OR TAG 


QOS 


STACK 


TIL 






20 Bits 


3 Bits 


1 Bit 


8 Bits 






X 41 










| DATA 




MPLS TAG 


| LINK LAYER HEADER 



Figure 222 



EFCI 


1 


7 


CLP 


1 


6 


OAM 


1 


5 




Figure 223 

^ 18 bits ^ 


64 entries 

T 






SOP 


EOP 


PACKET 
IFNGTH 




1 bit 


1 bit 


16 bits 










o 
o 
o 

















Figure 224 



128 entries 



< ■ ^ 


CELL_LENGTH 




BAD 


SOP 


BOP 


NEXT RD_PTR 


NEXT HDR.WD 


6 bits 




1 bit 


1 bit 


1 bit 


7 bits 


2 bits 
















o 
o 
o 
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64 entries 



< - 


RD_PTR 


WR_PTR 


E 


PEND 


HDR.WDS 


7 bits 


7 bits 


1 bit 


1 bit 


2 bits 












o 
o 
o 
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FREELPIK 



7 bits 



128 entries 



13 
',3 

H 

y 

i;8 

v. 

a 
ru 
□ 
"J 
□ 



128 entries 



128 entries 



Figure 227 



64 bits 



DATA 



Figure 228 



64 bits 



DATA 



64 byte 
block 



16 byte 
block 



Figure 229 
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4 entries 



64 bits 



DATA 



Figure 230 



72 byte 
block 



C3 

H 
H 
Q 
W 

m 

o 
m 
o 

si 
o 



64 entries 



64 entries 



4 M entries 



32 bits 
< > 



PART.CRC 



Figure 231 



< *n 


PKT.RCVD 


DATA.RCVD 


CRC_ERRORS 


TIL.ERRORS 


32 bits 


48 bit 


16 bit 


16 bit 










0 
0 

o 

















Figure 232 





36 bits 




> 


< 








CTRL_BYTE 


HEADER DATA 


28 bits 






HEADER DATA 


36 bits 




CTRL_BYTE 


HEADER DATA 


28 bits 






HEADER DATA 


36 bits 




o 
o 
o 





Per Row ID 
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CONTROL 
WORD1 


MPLS LABEL 17 ATM VP1/VC1 HEADER 


I 

i 


MPLS LABE 
i2Bits 


L2 












CONTROL 
WORD 2 


USER DEFINED 


FLOWJD 


TYPE 


"E 
F 
C 
I 


C 
L 
P 


0 
A 
M 


CLASS 


E 
0 
P 


S 
O 

p 



12 11 



5 4 2 1 



Figure 234 



6 5 



CONTROL WORD 1 



HDR 
TYPE 



MPLS 
OPERATION 



0 

2 
E 
N 



CONTROL WORD 2 



6 5 



# BYTES L2 
HDR STRIP 



RSVD 
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F 

C 
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A 


CLASS 
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LABEL OR TAG 


QOS 


STACK 


TIL 


20 Bits 


3 Bits 


1 Bit 


8 Bits 



NETWORK LAYER HEADER | NETWORK LAYER DATA~^| 



LINK LAYER HEADER 



MPLS TAG 
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3 3 
2 1 



CPCS-UU 


CH 


LENGTH 


CRC 
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Signal Name 


#hils 


DIR 


Description 


RAS CLK 




IN 


200 MHz internal system clock to RAS block. 


RAS_RST_L 




IN 


A combination of POR and RAS Soft Reset. 


G SYNC 




IN 


Global Svnc from the Global Sync block. 


RAS IN EN 




IN 


Reassembly Input Enable signal. 


RAS_OUT_EN 




IN 


Reassembly Output Enable Signal. 


RAS_TST_MUX_OUT 


32 


OUT 


Reassembly Test Mux pins. 
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Signal Name 


#bits 


DIR 


Description 


MEM RAS AVAILABLE 


1 


IN 


Memory Manager has a cell available 


MEM RAS SOP 


1 


IN 


Start of Packet 


MEM RAS EOP 


1 


IN 


End of Packet 


MEM RAS TYPE 


4 


IN 


Type of traffic 


MEM RAS PID 


7 


IN 


Port number for output data (MSb marks CPU) 


MEM RAS FID 


20 


IN 


Flow ID 


MEM RAS CLP 


1 


IN 


Used to load the CLP bit in ATM Header 


MEM RAS EFCI 


1 


IN 


Used to load the EFCI bit in ATM Header 


MEM RAS DATA 


128 


IN 


Data in 


RAS_MEM_DATA_POP 


1 


OUT 


Data FIFO read signal from Reassembly to 
MM 


RAS_MEM_CTRL_POP 


1 


OUT 


Control FIFO read signal from Reassembly to 
MM 
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Signal Name 


#bits 


Dm 


Description 


SPIO_RAS_REQ 


1 


IN 


SPI Requests a Data Cell 


SPIO RAS PID 


6 


IN 


SPI Port that is requesting data 


RAS SPIO CPU FULL 


1 


OUT 


CPU DATA Buffer is full 


RAS_SPIO_SOP 


1 


OUT 


Start of Packet to SPI 


RAS_SPIO_SOB 


1 


OUT 


Start of Burst to SPI 


RAS_SPIO_EOP 


1 


OUT 


End of Packet to SPI 


RAS SPIO ABORT 


1 


OUT 


Indicate packet is to be discarded 


RAS_SPIO_DATA 


64 


OUT 


Data to SPI 


RAS SPIO BYTE EN 


8 


OUT 


# of bytes of valid data to SPI 


RAS_SPIO_DATA_VALI 
D 


1 


OUT 


Data is valid to SPI 
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Signal Name 


#bits 


DIR 


Description 


CPU RAS CS L 


1 


IN 


CPU RAS Block Select 


CPU RDWR L 


1 


IN 


CPU Read/Write_L 


CPU_ADDR 


6 


IN 


CPU Address 


CPU_DATA_IN 


32 


IN 


CPU Data In 


RAS_CPU_DATA_OUT 


32 


OUT 


CPU RAS Data Out 
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tnU*rv>\ Memry Mar»y» tn TTtWtXI 




EXT_S»Wi.WTA_OUr _ 



HDR.SUM_WK<*4 Bk»)_ 



iO*_F*S.DATA_VAir> 



mS.t*M_OATA_POP 



j i l i i i , ! ! ! ' I^—Xj — [r~ 
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»TA_SHMWfCH.R 



HHKLCATA.OUI 



HASJ5PLCEUU.IBCTH 



miLSPLSoe 

RMLSR.90P 



^^^^^^^^ — ; — |<^C^C^C^C^C^<S^^ — Hf^c^IK^ 



I l 

-I 1 1 1 1 1 i * f 

l I l l 1 1 I 1 f 





I I 

DO ^( DO 'X 00 ) 
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ms_sn_Bjp 
ms.sa.ou.Hu 



Figure 246 
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Memory 


0 


1 


2 


3 


4 


5 


6 


7 


0 


1 


2 


3 


4 


5 


MM Ctrl Mem 




Rl 
















R2 










MM Data Mem 






Rl 




Rl 




Rl 




Rl 




R2 




R2 




HDR Memory 








Rl 


Rl 


Rl 


Rl 










R2 


R2 


R2 


FBL Memory 




Rl 
















R2 










RAS Table 








Rl 




Wl 










R2 






W2 


Data Memory 












Wl 


Wl 


Wl 


Wl 


Wl 


Wl 


Wl 


Wl 




Header Mem 
















Wl 




Wl 










Par CRC Mem 








Rl 
















R2 




Wl 


Out Cntrl Mem 












Wl 








wo 










Out Port Queue 
















Rl 












Wl 


Statistics Mem 
















Rl 












Wl 


Cpu Data Mem 












Wl 


Wl 


Wl 


Wl 


Wl 


Wl 


Wl 


Wl 





same PID as the previous cell then this read information is not used.. 
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Errors 


Decode 


Description 


2 SOP, 
No EOP, 
same port 




This error happens when 2 SOPs are received with no EOP 
between them for the same port. 


No SOP, 
2 EOP, 
same port 




This error happens when 2 EOPs are received with no SOP 
between them for the same port. 


Exceeds 
MTU 




This error happens when the packet length is larger than the 
programmable maximum transfer unit. 


CRC error 




This happens when the generated CRC do not match those in 
the trailer for AAL-5 traffic in the others category. 


PKT.LEN 
error 




This happens when the calculated packet length does not 
match the one in the trailer. 


Queue FIFO 
full 




The Q_FIFO is full, no room to queue complete cells 


Free pointer 
empty 




The data FIFO is full, no room for incoming cells 
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Address 


Name 


Type 


Description 


0 


COM 


R/W 


[3 1:28] -Opcode 
[27:0] - Address, depending on the 
command. 
No default value. 


1 


RO 


R/W 


[31:0] General-purpose register. No 
default value 
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2 


Rl 


R/W 


[63:32] General-purpose register. No 
default value 


3 


R2 


R/W 


[95:64] General-purpose register. No 
default value 


4 


R3 


R/W 


[127:96] General-purpose register. No 
default value 


5 


R4 


R/W 


[159:128] General-purpose register. No 
default value 


6 


R5 


R/W 


[191:160] General-purpose register. No 
default value 


7 


R6 


R/W 


[223:192] General-purpose register. No 
default value 


8 


R7 


R/W 


[255:224] General- purpose register. No 
default value 


9 


R8 


R/W 


[287:256] General-purpose register. No 
default value 


10 


R9 


R/W 


[319:288] General-purpose register. No 
default value 


11 


RIO 


R/W 


[351:320] General-purpose register. No 
default value 


12 


Rll 


R/W 


[383:352] General-purpose register. No 
default value 


13 


R12 


R/W 


[415:384] General-purpose register. No 
default value 


14 


R13 


R/W 


[447:416] General-purpose register. No 
default value 


15 


R14 


R/W 


[479:448] General-purpose register. No 
default value 


16 


R15 


R/W 


[511:480] General-purpose register. No 
default value 


17-31 


Reserved 






32 


CONTROL 


R/W 


[1:0] - EXT_MEM_SIZE 
00 = 256K 
01 = 512K (Default) 
10= 1M 
11= Reserved 

[31:2] - Reserved 
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STATUS/MASK 



R/W 



[0]-TWO_SOP_ERR 



Error when two SOPs occur with 
no EOP between for a port. 
Default value 0 (No Error). 

[I] -TWO_EOP_ERR 

Error when two EOPs occur with 
no SOP between for a port. 
Default value 0 (No Error). 
[2]-EXD_MTU 
Error when packet exceeds 16KB. 
Default value 0 (No Error). 
[3] - CRC_ERR 
Error for AAL5 CRC mismatch. 
Default value 0 (No Error). 
[4]-LEN_ERR 
Error for AAL5 Length mismatch. 
Default value 0 (No Error). 

[5]-FUL_ERR 
Error for Output Queue Full. 
Default value 0 (No Error). 
[6] - CPU_DATA 
CPU has a Data Cell available. 
Default value 0 (No Cell). 
[7] - Reserved 

[8] - TWO_SOP_ERR_MASK 
Mask when two SOPs occur with 
no EOP between for a port Error. 

Default value 0 (No Mask). 
[9] _ TWO_EOP_ERR_MASK 
Mask when two EOPs occur with 
no SOP between for a port Error. 

Default value 0 (No Mask). 
[10] - EXD_MTU_MASK 
Mask packet exceeds 16KB Error. 

Default value 0 (No Mask). 

[II] -CRC_ERR_MASK 
Mask for AAL5 CRC Error. 
Default value 0 (No Mask). 

[12] - LEN_ERR_MASK 
Mask for AAL5 Length Error. 
Default value 0 (No Mask). 
[13] - FUL_ERR_MASK 
Mask Output Queue FIFO Full 
Error. 

Default value 0 (No Mask). 
[31:14] -Reserved. 
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34 


TEST MUX 


R/W 


[3:0] - TEST GROUP SELECT 
0000 = No Output (Default) 
0001 = Group 1 

0010 = Group 2 

0011 = Group 3 
Others = Reserved: No output 

[31:4] -Reserved. 


35-63 


Reserved 







Figure 249 
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Command Name 


Description 


0 


NOP 




1 


Rd RAS ext mem 


36 bits, data to registers R0, Rl, R2, R3, R4, R5 
(Up to 4M locations) 


2 


WrRAS ext mem 


Take data from registers R0, Rl, R2, R3, R4, R5 


3 


Rd Data mem 


64 bits, data to registers R0, Rl 
OJd to 1024 locations) 


4 


Wr Data mem 


Take data from registers R0, Rl 


5 


Rd crcL crc2, ras, 
outq mem 


Read 4 memories in one command. 
106 bits, data to registers R0, Rl, R2, R3 
(Up to 64 locations) 


6 


Wr crcl, crc2, ras, 
outq mem 


Write to 4 memories in one command. 
Take data from registers R0, Rl, R2, R3 


7 


Rd stat mem 


96 bits, data to registers R0, Rl, R2 
(Up to 64 locations) 


8 


Wr stat mem 


Take data from registers R0, Rl, R2 


9 


Rd CPU mem 


64 bits, data to registers R0, Rl 
(Up to 32 locations) 

1 ML 


10 


Wr CPU mem 


Take data from registers R0, Rl 


1 1 

X A. 


RdFBL Out Ctrl 
mem 


Read 2 memories in one command. 
3 1 bits, data to register R0 
(Up to 128 locations) 


12 


Wr FBL, Out Ctrl 
mem 


Write to 2 memories in one command. 
Take data from register R0 


13 


Rd HDR mem 


64 bits, data to registers R0, Rl 
(Up to 256 locations) 


14 


Wr HDR mem 


Take data from registers R0, Rl 


15 


Get CPU cell 


Opcode only, no address, the cell is transferred 
to R0-R15. This command causes a POP from 
that FIFO while the regular Rd/Wr commands 
just access specific locations. 


16 


Init Memories 


Opcode only, no address, The command causes 
the Reassembly block to initialize the Free 
Buffer List and the Output Port Queue. 



Figure 250 
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Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


OOOOl 


R[6:0] 


FID_ADDR[19:0] 


RO 


R[23:0] 


CTRL_WD1[7:0] 


Rl 


WD1_HDR_DATA[63:32] 


R2 


WD1_HDR_DATA[31:0] 


R3 


R[23:0] 


CTRL_WD2[7:0] 


R4 


WD2_HDR_DATA[63:32] 


R5 


WD2_HDR_DATA[3 1 :0] 


Figure 251 


Register 


31-28 


27-24 


23-20 19-16 


15-12 


11-8 


7-4 


3-0 


COM 


00010 


R[6:0] 


FID_ADDR[19:0] 


RO 


R[23:0] 


CTRL_WD1[7:0] 


Rl 


WD1_HDR_DATA[63:32] 


R2 


WD1_HDR_DATA[31:0] 


R3 


R[23:0] 


CTRL_WD2[7:0] 


R4 


WD2_HDR_DATA[63:32] 


R5 


WD2_HDR_DATA[3 1 :0] 



CTRL_WD1[0]=RSVD 
CTRL_WD1[1]=TTLD 
CTRL_WD1[2] = HDR BYTES 
CTRL_WD1[5:3] = MPLS_OP[2:0] 
CTRL_WD1[7:6] = HDR_TYPE[1:0] 



CTRL_WD2[3:0] =RSVD[3:0] 
CTRL_WD2[7:4] = HDR_BYTES_STRIP[3:0] 



Figure 252 



CONTROL 
WORD 1 


MPLS LABEL V ATM VPI/VCI HEADER 


; 


VfPLS LABE 
M Bits 


L2 












CONTROL 
WORD 2 


USER DEFINED 


FUOWJD 


TYPE 


F 
C 
I 


C 
L 
P 


0 
A 
M 


CLASS 


R 

S 
V 

p 


R 
S 
V 
D 



31 12 11 8 7.6 5 4 2 1 0 



Figure 253 
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Register 


31-28 


27-24 23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


00011 


R[16:0] Addr[9:0] 


RO 


DATA[31:0] 


Rl 


DATA[63:32] 



Figure 254 



Register 


31-28 


27-24 23-20 


19-16 


15-12 


11-8 


7-4 3-0 


COM 


00100 


R[16:0] 


Addr[9:0] 


RO 


DATA[31:0] 


Rl 


DATA[63:32] 



Figure 255 



Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


00101 


R[20:0] Addr[5:0] 


Rl 


PARTIAL_CRC1[31:0] 


Rl 


PARHAL_CRC2[31:0] 


R2 


R[13:0] 


PKT_LENGTH[ 17 :2] 


E 


S 


R3 


R[7:0] 


OUT_Q[23:0] 


Figure 256 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


00110 


R[20:0] Addr[5:0] 


Rl 


PARTIAL_CRC1[31:0] 


Rl 


PARTIAL_CRC2[31:0] 


R2 


R[13:0] 


PKT_LENGTH[ 17:2] 


E 


s 


R3 


R[7:0] 


OUT_Q[23:0] 



E-EOP 
S-SOP 



OUT_Q[0] = EMPTY 
OUT_Q[l] = PENDING 
OUT_Q[3:2] = HEADER_WORDS[1:0] 
OUT_Q[13:4] =READ_POINTER[9:0] 
OUT_Q[23:14] = WRITE_POINTER[9:0] 



Figure 257 
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Register 


31-28 


27-24 23-20 


19-16 


15-12 11-8 7-4 | 3-0 


COM 


00111 


R[20:0] 


Addr[5:0] 


Rl 


DATA_CNT[31:0] 


R2 


PACKET_CNT[15:0] 


DATA_CNT[48:32] 


R3 


ERROR_CNT[15:0] 


PACKET_CNT[31:16] 



Figure 258 



Register 


31-28 


27-24 23-20 


19-16 15-12 


11-8 


7-4 


3-0 


COM 


01000 


R[20:0] 


Addr[5:0] 


Rl 


DATA_CNT[31:0] 


R2 


PACKET_CNT[15:0] 


DATA_CNT[48:32] 


R3 


ERROR_CNT[15:0] 


PACKET_CNT[31:16] 



Figure 259 



Register 


31-28 


27-24 


23-20 


19-16 


15-12 11-8 7-4 I 3-0 


COM 


01001 


R[21:0] | AddrL4:UJ 


RO 


DATA[31:0] 


Rl 


DATA[63:32] 



Figure 260 



Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


01010 






R[21:0] 






Addr[4:0] 


RO 


DATA[31:0] 


Rl 


DATA[63:32] 



Figure 261 



Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


01011 


R[19:0] 


Addr[6:0] 


RO 


R 


OUT_CTRL[20:0] 


FBL_PTR[9:0] 



Figure 262 



AZA-001/2001-P00 



149 



Register 


Xi-1* 27-24 23-20 19-16 15-12 | 11-8 | 


7-4 | 3-0 


COM 


01100 1 R[19:0] 


Addr[6:0] 


RO 


r | OUT CTRL[20:0] | HiLJMK^Uj 



OUT_CTRL[5:0] = CELL_LENGTH[5:0] 

OUT_CTRL [6] = BAD 

OUT_CTRL [7] = SOP 

OUT_CTRL[8]=EOP 
OUT.CTRL [19:10] = NEXT RD_POINTER[9:0] 
OUT_CTRL [21:20] = NEXT HDR_WORDS[1:0] 



Figure 263 



Register 


31-28 1 27-24 1 23-20 19-16 


15-12 11-8 


7-4 3-0 


COM 


01101 1 R[18:0] 


Addr[7:0] 


R0 


DATA[31:0] 


Rl 


DATA[63:32] 




Figure 264 




Register 


31-28 1 27-24 1 23-20 19-16 


15-12 1 11-8 


7-4 | 3-0 


COM 


OHIO 1 R[18:0] 


Addr[7:0] 


RO 


DATA131:0J 


Rl 


DATA[63:32] 



Figure 265 
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Register 


11-28 I 27-24 23-20 19-16 15-12 11-8 1 7-4 | 3-0 


COM 


01111 R[27:0] 


R0 


DATA[31:0] 


Rl 


DATA[63:32] 


R2 


DATA[95:64] 


R3 


DATA[127:96] 


R4 


DATA[159:128] 


R5 


DATA[191:160] 


R6 


DATA[223:192] 


R7 


DATA[255:224] 


R8 


DATA[287:256] 


R9 


DAT A[3 19:288] 


RIO 


DATA[35 1:320] 


Rll 


DATA[383:352] 


R12 


DATA[415:384] 


R13 


DATA[447:416] 


R14 


DATA[479:448] 


R15 


DATA[5 11:480] 



Figure 266 



Register 


31-28 | 27-24 


23-20 


19-16 


15-12 


11-8 


7-4 | 3-0 


COM 


10000 | 






R[27:0] 







Figure 267 



No. 


Traffic Type 


# of Tag 
bits 


Tag word 


Tag bits 


1 


ATM 


28 


1 st 64-bit word 


1-28 


2(a) 


MPLS - ATM 


20 


1 st 64-bit word 


41-60 


2(b) 


MPLS - PPP 


20 


1 st 64-bit word 


33-52 or 41-60 
(depends on PPP mode) 


2(c) 


MPLS - Ethernet 


20 


3 rt & 4 m 64-bit word 


49-64 (3 ro wd) & 1-4 (4 m wd) 


2(d) 


MPLS -FR 


20 


1 st 64-bit word 


25-44 


3 


Ethernet 


48 


2 aa 64-bit word 


1-48 


4 


IP 


32 


3 rd 64-bit word 


1-32 


5 ■ 


Frame Relay (FR) 


10 


1 st 64-bit word 


9-14 & 17-20 



Figure 268 
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Link Layer I Network Layer I Network Layer 
Header I Header I Date 





\ For MPLS, the lag 


VPI 


^^^^....^^^ is inserted here 


VPI | VCI 


Label 
28 tits 


VCI 




VCI | PT |c 


HEC 





Figure 269 



Link Layer 
Ifeader 



MPUS Label 
Header 



Netwrk Layer 
Ifeader 



Network Layer 
Data 



Label 
20 Uts 



Experimental 
3 Uts 



Stack 



Tlme-To-Iiw 
8 Uts 



Figure 270 



Bits 
Bytes 



Start of 
Frame Delimeter 



0-12000 0-368 
0-1500 0-46 



32 
4 




Length < 
Data Field 



For MPLS, the Tag 
is inserted here 



Figure 271 
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12 



152 



16 



20 



24 



28 



32 



i i I i i i I i i i I i i i 1 m ' I i i i I i i i 1 i i 



Version 



IHL 



Type of Service 



Total Length 



Identification 



Id m 

1 F 1 F 



Fragment Offset 



Time to live (TTL) 



Protocol 



Header Checksum 



Source Address (SA) 



Destination Address (DA) 



Options (0 or more words) 



-8 bits-*"*- 



-16 bits- 



Figure 272 

— Variable- 



16 bits- 



-8 bits- 




^^^H Information Field 


|4^S jrcs'i: 




flBl (This is the Paytoad - Layer 3 and above) 


}Vtm^ : €heckjSequence 





; ;)j^^pfeader) 



Upper DLQ 


OR 


EAO 


Lower DLQ 


FE 
CN 


BE 
CN 


DE 


EA1 



Internet Protocol (IP) 



For MPLS, the Tag 
is inserted here 



DLQ = Data link Connection Identifier (10 bits) 
C/R = command / response bit 
EA = Extended Address Bit 

FECN = Forward Explicit Congestion Notification Bit 
BECN = Backward Explicit Congestion Notification bit 
DE - Discard Eligibility bit _ 



Figure 273 
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Bytes 
Bits 



1 


1 


1 


lor2 


Variable 


2or4 


1 


g 


8 


8 


8 or 16 


Variable 


16 or 32 


8 
















Flag 


Mdress 


Control 


Protocol 


1 ^ 1 

Data 


Checksum 


Flag 








— \\ 







For MPLS, the Tag 

is inserted here 

Figure 274 



Congestion 




Figure 275 



Flow Control Entry 


Bit Position 




7 6 5 4 3 2 


1 0 


7 6 


5 


4 


3 2 10 


2/3 


Class 




FC 
Entry 
Tvoe 


C 

* 


P 

* 


Speed 


4/5 


P 1 CSIX 1 


Destination Address 



Figure 276 
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Flow Control CFrame Fields generated 
by Fabric 


Flow Control Function 


CLASS | 


C* 


p. 1 


DA 


Traffic TYPE = Unicast 




Adjust speed for unicast traffic for a specific destination 
(for all classes) 


N/A 


1 


0 


DA 

data 


Adjust speed for unicast traffic for a specific destination 
and specific class only 


Class 
data 


0 


0 


DA 
data 


Adjust speed for ail unicast traffic for all destinations and 
ail classes 


N/A 


1 


1 


N/A 


Adjust speed for ail unicast traffic for all destinations and 
specific class only 


Class 
data 


0 


1 


N/A 


Traffic TYPE = Multicast (does not affect broadcast baffle) 




Adjust speed for all multicast traffic for all classes 


N/A 


1 


N/A 


N/A 


Adjust speed for all multicast traffic for a specific class 
only 


Class 
data 


0 


N/A 


N/A 


Traffic TYPE » Broadcast (does not affect multicast traffic) 




Adjust speed for all broadcast traffic for all classes 


N/A 


1 


N/A 


N/A 


Adjust speed for all broadcast traffic for a specific class 
only 


Class 
data 


0 


N/A 


N/A 


Traffic TYPE = All (UnicastfMulticast/Broadcast) 




Adjust speed for all traffic types and ail classes 


N/A 


1 


N/A 


N/A 


Adjust speed for all traffic types for a specific class only 


Class 
data 


0 


N/A 


N/A 



1 ) The SPEED field is valid for all of the above function 

2) Ail fields being N/A should be set to all "0* by the Fabric 



Figure 277 
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t 

CPU 



MEMORY 
MANAGER 

_j 



PFQ 



FREE BUFFER 
MANEGER 



ENQUEUE ENGINE 




STATISTICS 
MANAGER 



RED 
MEM 



RED 
CNTR 



RED Management 



TUNL 




TUNL 


MULTI 




MULTI 


LEAF 




ROOT 


RAM 




RAM 



CPU 
INTRF 
ACE 



I FID 

SHAPER ENQ 

I RAM 

♦ t 



FID FID ' I 

DEQ STAT PAM Scheduler 
RAM RAM | I 



Figure 278 
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| FID ENQ MEM^j^^^ 





First 



FID5 1 F1D5 

FID42- 



BIDlO=>Blbl4 BID100\^ 

' ■ I \ 

SOP PARAM I < 



FID42 



EOP 



PARAM 



Third 



BID MEM 



BID LINK 


SOP 


EOP 


PARAM 










BID 10 


1 




P10 










BID14 
















BID14 




1 













\ Head 




SOP 


EOP 


PARM 


\ / J 


( 












ir 








Bll 


)0=>BIDI 




0=>1 


0=>0 


P5=>P10 
















\ 


1 








BID 


50=>BID14 


0=>0 


0=>1 













Second 



— ADDR 1 FID5 1 

Forth 

-ADDR 1 FID42 | 



FID DEQ MEM 



Head 


SOP 


EOP 


PARM 


















BID10 


1 


0 


P10 


















BID14 


0 


1 













Fifth 



-ADDR 1 FID5 H 

Sixth 

-ADDR 1 FID42 | 



Figure 279 
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r i±j 


ACT 


EOP 


SOP 


CURREN 
TLINK 


NEW 
LINK 


FID5 


ENQ 




BID 
ME 
M 


BIDO 


BID10 


FID5 


DEQ 




DEQ 
ME 
M 


BIDO 


BID10 


FID42 


ENQ 


BID 
ME 
M 




BID50 


BID14 


FID42 


DEQ 


DEQ 
ME 
M 




BID50 


BID14 



Figure 280 



ENQUEUE INTERNAL BLOCK DIAGRAM 




WR QOS 
CNTR 



Figure 281 
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DEQUEUE INTERNAL BLOCK DIAGRAM 
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DEQ 



— E5H> 



SAVE FID 



READ FID 
PARAM 



RDQOS 
COUNTER 



DECRCNT 



RD BID 
MEM 



WR FID 

& 

STAT 
MEM 
WR BID 
MEM 




Figure 282 

FREE BUFFER INTERNAL BLOCK DIAGRAM 



FID— ► 



ENQr 



-► 


READ FREE 




CHKFREE 




BUFFER 


► 


BID AVAL 


-► 


STAT 




Per BNK 



Figure 283 



4 — 44 4> — 



MEM MGR 
CMDS 



READ FID 




RD Tail 


► 


RTRN 
BFER 


PARAM 


► 


FREE 
BFER 





DISCRD 
IF NO BID 



BID TO 
MEM MGR 



RD HEAD 




GET NU 


FREE 


► 




HEAD 


BFER 





<b<b<b (DO - (DO <D 



Figure 284 
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-MEM_SIZE(2:0y- 



CPU_INTRFACE 



PFQ 



MEM SIZE INPUT VALUES 


NUMBER_BE>S 


000 . 


1 M 


001 


2M 


010 


3M 


Oil 


4M 


100 


5M 


101 


6M 


110 


7M 


111 


8M 



Figure 285 



CPUJNTRFACE 



-MEM_CS(l:Oh 



The default value for chip select is "00 




MEM_CS 



ADRESS_BITS 



00 



20:19 



01 



21:20 



10 



22:21 



11 



Not Used 



Figure 286 




DATA DEPNEDENCY 



Figure 287 
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NAME 


NO. 
OF 
BITS 


BITS 
RANGE 


WR 


DESCRIPTION 


w q 


4 


3:0 


S 


It is the queue weight. An initial value of 
0.002 is used. It should not be large in 
order to filter transient congestions. It 
represents "N" and W Q is equal to "0.00N" 


MAXn 


4 


7:4 


s 


It is the maximum value for a probability 
"P b " of discard. An initial value of 1/50 is 
used. It should be less than 0.1. It 
represents "N" and MAX P is equal to 
"0.0N" 


MINth 


16 


23:8 


s 


It is the minimum threshold for queue. If 
the traffic is bur sty, then the value has to 
be fairly large. 


MAXth 


16 


39:24 


s 


It is the maximum threshold for queue. The 
value determines the maximum average 
delay in the device. An initial value of 3 * 
MINth is used. 


RANDOM 
SEL 


8 


47:40 


s 


Each bit selects the nibble of the random 
number generator that will be used in RED 
calculations 



Figure 288 



1 NAME 


OP 


BITS 
RANGE 


DESCRIPTION 1 


BYTE_ENABLE 


R/W 


47:0 


Only one byte enable is used for both read 1 
and write operations. | 



Figure 289 
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NAME 


NO. 
OF 
BITS 


BITS 
RANGE 


WR 


DESCRIPTION 


QSize 


16 


15:0 


H 


The size of the queue in cells. It is 
incremented on enqueue with EOP with 
the number of cells. It is decremented by 
one on every dequeue operation. 


PKT DISCD 
OTHERS 


8 


23:16 


H 


It is incremented once per packet discard 

when an external command has been 
received to discard the FID. Bits 15:8 are 
in the second location. 


PACKET 
CNT 


32 


55:24 


H 


It is incremented once per EOP. 


PKT DISCD 
TIMEOUT 


16 


71:56 


H 


It is incremented once per packet discard 
when FID has internally been timeout. 



Figure 290 



NAME 


NO. 
OF 
BITS 


BITS 
RANGE 


WR 


DESCRIPTION 1 


OUTPUT 

PORT 
NUMBER 


6 


5:0 


S 


It is the output port number that the FID 
will be transmitted on. 


RSVD 


3 


8:6 




Not Used 


TOTAL 
CELL CNT 


39 


47:9 


H 


When EOP then the cell count of the 
packet is added to this counter. 


PKT DISCD 
RED MGMT 


16 


63:48 


H 


IT IS INCREMENTED ONCE PER 
PACKET DISCARD WHEN QUEUE 
DEPTH COUNTERS PER THE 
OUTPUT PORT AND CLASS OF 
THAT FID HAS BEEN EXCEEDED. 


PKT DISCD 
OTHERS 


8 


71:64 


H 


It is incremented once per packet discard 
when an external command has been 
received to discard the FID. 



Figure 291 
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NAME 


OP 


BITS 
RANGE 


DESCRIPTION 


BYTE_ENABLE_0 


R/W 


8:0 


It is used for both read and writes 
operations. 


BYTE_ENABLE_1 


R/W 


71:9 


It is used for both read and writes operations 
except when writing the Output port 
number. 



Figure 292 



XI A A/TTT 
INA1V1E/ 


NO 
BITS 


RANGE 


WR 


DESCRIPTION 


BID 
HEAD 


23 


LLx) 


ii 
n 


The head is an address to memory. It will point to a 
buffer. Therefore, it is the Buffer ID head pointer. It is 
the first buffer pointer that has been enqueued for this 
FID and the first one to be dequeued. If it is NULL then 
the queue is empty. 


CLASS 


3 


25:23 


H 


Class of FID 


RSVD 


2 


27:26 




Not Used 


HD 
OAM 


1 


28 


H 


OAM BIT 


HD 


1 


29 


H 


If set, then the head BID is the EOP one for packets. 


EOP 










PKT 
HD 


1 


30 


H 


If set, then the head BID is the SOP one for packets. 


SOP 
PKT 










HD 
EFCI 


1 


31 


H 


EFCI BIT 


FID 
TYPE 


4 


35:32 


H 


The type represents the actions that the device will take 

in regards to this FID. It is not used in the per flow 
engine. It will be send to the memory manager. The type 
will be written with the head pointer after the queue has 
been empty. 



Figure 293 



NAME 


OP 


BITS 
RANGE 


DESCRD7TION 


BYTE.ENABLE 


R/W 


35:0 


Only one byte enable is used for both read 
and write operations. 



Figure 294 
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NAME 


NO 
BITS 


RANGE 


WR 


DESCRIPTION 


DID 
TATT 


93 


22:0 


H 


The tail is an address to memory. It will point to a 
buffer. Therefore, it is the Buffer ID tail pointer. It 
is the last buffer pointer that has been enqueued for 
this FID and the last one to be dequeued. If it is 
Null, then the queue is empty 


CLP 


1 


23 


H 




RSVD 


3 


26:24 






PORT 


1 


27 


H 


Drop Packet because of port parameter 


ASS 

DROP 


1 
1 


28 


H 


Drop the cell until EOP then recheck the RED or 
CLASS algorithm 


TTT 


2 


30:29 


H 


When higher than 2, discard & de activate the blD. 
Reset when dequeue, shaping or empty. 


~ TIME 


20 


50:31 


H 


The start of queue idle time 


DROP 
Timeout 


1 


51 


H 


Drop until next SOP. Keep the queue free of 
packet fragments because of time out discards. 


UlSLcUU 


i 

X 


52 


H 


Drop until next EOP. Discard last packet fragment. 


DROP 
FREE 
THRES 


1 


53 


H 


Drop until next SOP. 


RSVD 


10 


61:54 






RED 
ASSOC 


10 


71:62 


S 


RED Association. This is set with a setup 

connection command. It should never oe 
overwritten by the logic. When queue is empty, the 
byte enable has to be used to write null in the tail 
pointer. 
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NAME 


NO 
BITS 


RANGE 


WR 


DESCRIPTION 


AVG 


16 


15:0 


H 


The average size of the queue 


RTD PRV 
PKT 
TAIL 


23 


38:16 


H 


It is the previous packets tail BID. It will point to 
the current packet HEAD BID. It is saved on EOP. 


Tail PKT 
CELL 
CNT 


10 


48:39 


H 


It represents the number of cells in the tail packet 
that is being enqueued. 


RSVD 


6 


54:49 




%T , TT J 

Not Used 


COUNT 


16 


70:55 


H 


The number of not discarded packets that have 
arrived since last RED discard. It is reset on the 
next RED discard 


RSVD 


1 


71 




Not Used 
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NAME 


OP 


BITS 
RANGE 


DESCRIPTION 


BYTE_ENABLE 
_0 


R/W 


26:0 


Asserted for all read operation and for all 
write operations except when writing RED 
ASSOCIATION. 


BYTE_ENABLE 
_1 


R/W 


53:27 


Asserted for all read operation and for write 
operations, except when the dequeue engine 
is updating the Tail pointer to "NULL" on 
empty queue or when the RED 
ASSOCIACTION. 


BYTE_ENABLE 
_2 


R/W 


71:54 


Asserted for all read operation and for write 
operations, except when the dequeue engine 
is updating the Tail pointer to "NULL" on 
empty queue. 
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NAME 


NO 
BITS 


RANGE 


WR 


DESCRIPTION 


BID 
LINK 


23 


22:0 


H 


This is the ID of the next buffer that linked to 
a specific FDD. This is a buffer ID that is 
linked on an FID queue. Also, it can be a 
BID that is linked on the Free buffer List. 


EOP 
PKT 


1 


23 


H 


This is the END OF PACKET of packet 
indication for the corresponding BID. The 
"BID LINK" is the packet cell tail buffer ID. 
The EOP belongs to the BID link. 


PKT 


1 


24 


H 


This is the Start OF PACKET of packet 
indication for the corresponding BID. The 
"BID LINK" is the packet cell tail buffer ID. 
The SOP belongs to the BID link. 


EFCI 


1 


25 


H 


It is EFCI pass through Bit 


OAM 


1 


26 


H 


It is OAM pass through Bit 


DEQ 
CNT 


9 


35:27 


H 


Total number of de-queues before freeing the 
BID. It is used in multicast. It has to be 
decremented every time the BID is de- 
queued. The count belongs to the BID that is 
the address of this location. 
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NAME 


OP 


BITS 
RANGE 


DESCRIPTION 


BYTE.ENABLE 


R/W 


35:0 


Only one byte enable is used for both read 
and write operations. 
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NAME 


NO 
BITS 


RANGE 


WR 


DESCRIPTION I 


BID HEAD 


23 


22:0 


H 


The head is an address to memory. It will point to I 
a buffer. Therefore, it is the Buffer ID head 

pointer. It is the first buffer pointer that has been 
enqueued for this FID and the first one to be 

dequeued. If it is NULL then the queue is empty. 


CLASS 


3 


25:23 


H 


Class of FID 


RSVD 




26 




Not Used 


REL 




27 


H 


When set, release the buffer. The count is zero for 
the BID. 


HD OAM 




28 


H 


OAM BIT 


HDEOP 
PKT 


1 


29 


H 


If set, then the head BID is the EOP one for 
packets. 


HDSOP 
PKT 




30 


H 


If set, then the head BID is the SOP one for 

packets. 


HDEFCI 




31 


H 


EFCI BIT 


FID TYPE 


4 


35:32 


H 


The type represents the actions that the device will 
take in regards to this FID. It is not used in the per 
flow engine. It will be send to the memory 
manager. 
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1 NAME 


OP 


BITS 
RANGE 


DESCRIPTION 


BYTE_ENABLE 


R/W 


35:0 


Only one byte enable is used for both read 
and write operations. 
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NAME 


NO 
BITS 


RANGE 


WR 


DESCRIPTION 


RTD 
TAIL 


23 


22:0 


H 


The tail is an address to memory. It will point to a 
buffer. Therefore, it is the Buffer ID tail pointer. It 
is the last buffer pointer that has been enqueued for 
this FID and the last one to be dequeued. If it is 
Null, then the queue is empty 


CLP 


1 


23 


H 




RSVD 


3 


26:24 






DROP 
PORT 


1 


27 


H 


Drop Packet because of port parameter 


RFD 

/CLASS 
DROP 


1 


28 


H 


Drop the cell until EOP then recheck the RED 
algorithm 


TTL 


2 


30:29 


H 


When higher than 2, discard & de activate the FID. 
Reset when dequeue, shaping or empty. 


q TIME 


20 


50:31 


H 


The start of queue idle time 


DROP 
Timeout 


1 


51 


H 


Drop until next SOP. Keep the queue free of 
packet fragments because of time out discards. 


DROP 8l 

Hie card 


1 


52 


H 


Drop until next EOP. Discard last packet fragment. 


DROP 
FREE 
THRES 


1 


53 


H 


Drop until next SOP. 


RSVD 


10 


61:54 






Dpn 
ASSOC 


10 


71:62 


S 


RED Association. This is set with a setup 
connection command. It should never be 
overwritten by the logic. When queue is empty, tne 
byte enable has to be used to write null in the tail 
pointer. 


RSVD 


10 


81:72 
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NAME 


NO 
BITS 


RANGE 


WR 


DESCRIPTION 


AVG 


16 


15:0 


H 


The average size of the queue 


BIDPRV 
PKT 
TAIL 


23 


38:16 


H 


It is the previous packets tail BID. It will point to 
the current packet HEAD BID. It is saved on EOP. 


Tail PKT 
CELL CNT 


10 


48:39 


H 


It represents the number of cells in the head 
packet. The head packet is enqueued first 


RSVD 


6 


54:49 




Not Used 


COUNT 


16 


70:55 


H 


The number of not discarded packets that has 
arrived since last discard 


RSVD 


1 


71 




Not Used 


NXTFID 
MULTI 


10 


81:72 


S 


It represents the next FID member of the multicast 

FID 
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BYTE_ENABLE 
_0 


RAV 


26:0 


Asserted for all read operation and for all 
write operations except when writing RED 
ASSOCIATION or NEXT TUN. 


BYTE_ENABLE 
_1 


R/W 


53:27 


Asserted for all read operation and for write 
operations, except when the dequeue engine 
is updating the Tail pointer to "NULL" on 
empty queue or when the RED 
ASSOCIACTION or NEXT TUN. 


BYTE_ENABLE 

_2 


RAV 


71:54 


Asserted for all read operation and for write 
operations, except when the dequeue engine 
is updating the Tail pointer to "NULL" on 
empty queue or NEXT TUN. 


BYTE_ENABLE 
_3 


RAV 


81:72 


Asserted for all read operation and for write 
operations, except when the dequeue engine 
is updating the Tail pointer to "NULL" on 
empty queue or when the RED 
ASSOCIACTION. 
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NO 
BITS 


RANGE 


WR 


DESCRIPTION 


HEAD 


10 


9:0 


H/S 


It is the current head FID in the 
MULTICAST flow. It will be updated when 
the EOP is reached. 


FID MULTI 
TAIL 


10 


19:10 


S 


The tail is pointing to the last flow ED in the 

Multicast now ID. 


COUNT 


9 


28:20 


S 


The count that represents the members of the 
multicast group. 


Valid 


1 


29 


S 


The entries are valid 
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NAME 


XT /"\ 

BITS 




WR 


DESCRIPTION 


BED 
HEAD 


15 


LL.\J 


1 X 


The head is an address to memory. It will point to a 
buffer. Therefore, it is the Buffer ED head pointer. It is 
the first buffer pointer that has been enqueued for this 

« t i J Ti? ?i * rt XTT TT T 

FED and the first one to be dequeued. If it is NULL 
then the queue is empty. 


CLASS 


3 


25:23 


H 


Class of FED 


RSVD 


5 


27:26 




Not Used 


HD OAM 


1 


28 


H 


OAM BIT 


HDEOP 


1 


29 


H 


If set, then the head BED is the EOP one for packets. 


PKT 










HDSOP 


1 


30 


H 


If set, then the head BED is the SOP one for packets. 


PKT 










HDEFCI 


1 


31 


H 


EFCI BIT 


FED 
TYPE 


4 


35:32 


H 


The type represents the actions that the device will 
take in regards to this FED. It is not used in the per 
flow engine. It will be send to the memory manager. 


FID TUN 
ROOT 


10 


45:36 


S 


It is the root of the tunneled FED. 


NXTFID 
| TUN 


10 


55:46 


S 


It represents the next FED member of the Tunneled 

FED 
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NAME 


NO 
BITS 


RANGE 


WR 


DESCRIPTION 


DLLs 

TATT 




22:0 


H 


The tail is an address to memory. It will point to a 
buffer. Therefore, it is the Buffer ID tail pointer. It is 
the last buffer pointer that has been enqueued for this 
FID and the last one to be dequeued. If it is Null, then 
the queue is empty 


CLP 


1 


23 


H 




RSVD 


3 


26:24 






DROP 

PORT 


1 


27 


H 


Drop Packet because of port parameter 


ASS 
DROP 


1 


28 


H 


Drop the cell until EOP then recheck the RED 
algorithm 


TTL 


2 


30:29 


H 


When higher than 2, discard & de activate the FID. 
Reset when dequeue, shaping or empty. 


q time 


20 


50:31 


H 


The start of queue idle time 


DROP 
Timeout 


1 


51 


H 


Drop until next SOP. Keep the queue free of packet 
fragments because of time out discards. 


UmWJL ol 


i 

X 


52 


H 


Drop until next EOP. Discard last packet fragment. 


DROP 
FREE 
THRES 


1 


53 


H 


Drop until next SOP. 


R WD 
jxo v u 


10 


61:54 






RED 
ASSOC 


10 


71:62 


S 


RED Association. This is set with a setup connection 
command. It should never be overwritten by the logic. 
When queue is empty, the byte enable has to be used 
to write null in the tail pointer. 


RSVD 


10 


81:72 
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NAME 


NO 
BITS 


RANGE 


WR 


DESCRIPTION 


AVG 


16 


15:0 


H 


The average size of the queue 


BID PRV 
PKT 

TAIL 


23 


38:16 


H 


It is the previous packets tail BID. It will point to the 
current packet HEAD BID. It is saved on EOP. 


Tail PKT 
CELL 
CNT 


10 


48:39 


H 


It represents the number of cells in the tail packet that 
is being enqueued. 


RSVD 


6 


54:49 




Not Used 


COUNT 


16 


70:55 


H 


The number of not discarded packets that has arrived 
since last discard 


RSVD 


1 


71 




Not Used 


FID TUN 
ROOT 


10 


81:72 


S 


It is the root of the tunneled hlD. 
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NAME 


OP 


BITS 
RANGE 


DESCRIPTION 


BYTE_ENABLE 
_0 


RAV 


26:0 


Asserted for all read operation and for all 
write operations except when writing RED 
ASSOCIATION or NEXT TUN. 


BYTE_ENABLE 
_1 


R/W 


53:27 


Asserted for all read operation and for write 
operations, except when the dequeue engine 
is updating the Tail pointer to "NULL" on 
empty queue or when the RED 
ASSOCIACTION or NEXT TUN. 


BYTE_ENABLE 
_2 


RAV 


71:54 


Asserted for all read operation and for write 
operations, except when the dequeue engine 
is updating the Tail pointer to "NULL" on 
empty queue or NEXT TUN. 


BYTE_ENABLE 

_3 


RAV 


81:72 


Asserted for all read operation and for write 
operations, except when the dequeue engine 
is updating the Tail pointer to "NULL" on 
empty queue or when the RED 
ASSOCIACTION. 



Figure 309 



AZA-001/2001-P00 




NAME 



NO 
BITS 



RANGE 



WR 



DESCRIPTION 



CRNTFTD 
TUN 
HEAD 



10 



9:0 



H/S 



IT IS THE CURRENT FID IN THE TUNNELED 
FLOW. IT WILL BE UPDATED WHEN THE 
EOP IS REACHED. 



FID TUN 
TAIL 



10 



19:10 



H/S 



IT IS THE LAST FID IN THE LINK. 



FID not 
Empty 



20 



If it is set, then the FID is not empty and active. 
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MEMMGR 




BID Memory 

HT8Mx36 



pfq_sttJLclk 

pfq_byte_enUe[2:0] 
pf<LS«_addr[20:03 
jfq_stt_data[71:0] 
pfcustt_w_l 
pfq_stt_cs_l[3:0] 
pfa stt o elk 
pfcuMd_addr(22:0] 
pfq_bid_data[35:01 
pfq_bid_W_l 
pfq_bid_word__eit 
pfq_bid_cs_l[3:0] 
pfq_bid_o_clk 

pfqJbidJLdk 



gsync 
cpu_ingress 
- cpu_ingress_p(5:0] - 
cpu_chip_se 111:0] 
cpu_bidjength[2:0] 



pfq_seg_o_dk 

pfq_seg_o_datal 1 :0] 
pfq_seg_o_va' 




lb Ingress Chip 



pfq_byte_cnble[2:0] 
p fq.enq_addr[20:0] _ 
^ pfq_enq_data[63:0] 
pfq_enq_we_l 
of q_enq_csj[3: 0] 
pfq_enq_o_dk 

M pfq_enq_i_dk 



pfq_deq_addrt 19:0]_ 
pfq_deq_data[31:0] 
pfq_deq_w_l 
pfq_deq_o_clk 



pfcLdeq_i_dk- 



CBWFQ 




DBS 


DBS 





PFQ 
JflDENQ 
Memory 
2Mx72 



f*FQ 
ii FID DBQ 
Memory 
IMx3« 
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SIGNAL 


DESCRIPTION 


BID MEM SIZE [2:0] 


Specifies the BID memory size 


BID_MEM_CS [2:0] 


Specifies the BID memory Chip Selects with respect to 
address bits. 



-BID_MEM_SIZE(2:0) ► 

-BID_MEM_CS(1:0) 1 



CPUJNIRFACE 




Figure 312 



CPUJNIRFACE 

- SWITCH PORT_NUM(6:0) \ 
CfflPJVlODE 1 




To Ingress Chip Segmentation block 



-pfq_seg_clk~ 



pfq_seg_data[l:0] ► 

— pfq_seg_valid ► 



NAME 


DIR 


VALUE 


CHIP_MODE 


IN 


0 - ingress chip 






1 - egress chip 






1 -Default 


PORT_NUM (6:0) 


IN 


Switch Device Port Number 
0000000 - Default Value 
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NAME 


dir 


VALUE 


PFQ_SEG_CLK 


OUT 


CLOCK 


PFQ_SEG_DATA [1:0] 


OUT 


The transfer takes four clocks 
CLK DATA1 DATAO 

1 6 5 

2 4 3 

3 2 1 

4 0 F/NF 


PFQ SEG VALID 


OUT 


Transfer Valid 
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PFQ_DBS_VALID 


1 


0 


SIGNALS VALID VALUES ON OTHER SIGNALS 
FROM PFQ TO SHP 
000 - NOT VALID COMMAND (IGNORE ALL OTHER 

FIELDS) 


PFQ DBS FLOWID 


20 


o 


FLOWED value to the Shaper block 


PFQ DBS NCELL 


10 


o 


Number of cells for the FID 


PFQ DBS BID 


23 


o 


Buffer ID/Pkt ID of the fid. 


PFQ_SHP_CLPI 


1 


o 


Cell Loss Priority bit, which the SHP modifies according to 
the Dual Leaky Bucket algorithm. 
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DBS PFQ PORTED 


7 


I 


PORTED FOR THE SCHEDULED FLOWED 


DBS PFQ FED 


20 


I 


FLOWED that is scheduled now 


DBS_PFQ_VALED 


1 


I 


If asserted, the FED_0 and PED are valid, A valid FLOWED 
and PORTED is driven from the scheduler once every 9 
clocks of 200MHz 


DBS_PFQ_CLPO 


1 


I 


CLP bit of the current cells. This bit is modified by the 
shaper and is being sent to the PFQ through the scheduler. 


PFQ_ DBS_FULL 


1 


O 


It is bypassed from the Memory Manager or generated 
internally for tunneled flow EDS 
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Memory 
Manager 



Figure 317 



MEM PFQ FULL 


1 




MEMORY MANAGER IS FULL 1 


MEM PFQ CLK 


1 




Clock 


MEM PFQ COM (1:0) 


2 




Command 1 


MEM PFQ VALID 


1 




Valid 


MEM PFQ PAR AM 


24 




Parameters 1 



PFQ MEM FULL 


1 


I 


PFQ IS FULL 1 


PFQ MEM CLK 


1 


0 


Clock 


PFQ MEM COM (1:0) 


2 


0 


Command 1 


PFQ MEM VALID 


1 


o 


Valid 


PFQ MEM PARAM 


24 


0 


Parameters 1 
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From To 


Command 


Description 


Opcode 


MEM -> PFQ 


NOP 


No command is performed 


00 


MEM -> PFQ 


En-Queue 


Enqueue the current cell 


01 


MEM -> PFQ 


Discard 


Discard the packet 


10 


MEM -> PFQ 


Release 


Release BID 


11 



mem pfq full 
mem pfq elk 



mem pfq com[l:0] 



mem„pf q valid 



mem pfq param[23[0] 



pfq mem^clk 



pfq mem com[l:01 



pfq mem valid 



pfq mem param[23:01 



pfq_mem_full 



PFQ 
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PFO MFM 


NOP 


No command is performed 


00 


PFQ -> MEM 


BID_VALU 
E 


Send a BID for the enqueue command 

This is a respond to the enqueue 
command sent from the MEM block. 


01 


PFQ -> MEM 


De-Queue 


Dequeue the current cell 


10 






Invalid command 


11 
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CMD 


OP 


CYCLES 
NEEDED 


CYCLES 
VAULE 


01 


Enqueue 


D1,D2 


Dl: {4'bO, 

FID} 
D2: {12'bO, 
OAM, EFCI, 
TYPE [3:0], 
EOP, SOP, 
CLP, CLASS 
[2:0]} 


10 


Discard 


Dl 


Dl: {4'bO, 
FID} 


11 


Release 


Dl 


Dl: {I'bO, 
BID} 
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CMD 


OP 


CYCLES 
NEEDED 


CYCLES 
VAULE 


01 


BIDJVALUE 


Dl 


Dl: {I'bO, 
BID} 


10 


Dequeue 


Dl, D2, D3 


Dl: {4'bO, 

FID} 
D2: {7'b0, 
REL, OAM, 
EFCI, PROTID 
[6:0], TYPE 
[3:0], EOP, 
SOP, CLP} 
D3: {I'bO, 

BID} 


11 


Not Valid 


N/A 


N/A 
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SEGMENT AT ION 



t 



-DATA — Pf 



FIFO 



CMDS— ► 



FIFO 



MEMORY 
MANAGER 



CIRCUIT 
BOARD 



PER FLOW 
QUEUE 



ENQUEUE 
ENGINE 



REL 
BID 



SYNC 
LCLCLK 



i 



SYNC 
LCLCLK 



VLDBID 



ENQ/DIS 
FID 



A 



SYNC 
LCLCLK 



REL BID 



f 



SYNC 
LCLCLK 



DEQ 


FID 


1 


B] 


D 



DEQUEUE ENGINE 



FREE BUFFER ENGINE 
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MEMT0FFQCKD3 
BID VALID COMMAND 
Dl IS VALID 



H/ \ / \ I \ / \ / N / \ 

3®CZZI)GD(^IZX^XIIZIXi)<Z^ 

r\ r\ 



MEM TO PPQ CMOS 



[^JC 1 [H* 2 [0X3 fKK4fHi5jcLK6jay 



[j^_ag VS^T^ X cmd t cmd Xc^5< X cm 0 X " 



V7 V_7 W \ / \ / \ 




1 0,0 1 ^ 



XE><5Xi)CXEXiXiX^^ 




>| j CMD • ) <CMdX CMD ~) ( 



;XiD(iXiX£XIXiXi)0^ 



\_V V-A 
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VALID 



r 



\ 



Figure 325 



Start address 


Last address 


Total length 


80h 


7Fh 


64d 



Figure 326 



Address 


Name 


Typ 
e 


Description 


0 


COM 


RAV 


[31:28] - Opcode 
[27:0] - Address, depending on the 
command. 
No default value. 


1 


R0 


RAV 


General-purpose register. No default value 


2 


Rl 


RAV 


General-purpose register.. No default value 


3 


R2 


RAV 


General-purpose register. No default value 


4-31 


Reserved 


NOP 


NOT USED 


32 


TOTAL_FREE_B 
UFF 


RAV 


[31:23] -Reserved 
[ZZ. UJ — 1 oiai numDer oi rice rmncis 
Default: 8M - 1 = FFFFE 
= 1111 1111 1111 1111 mo 


33 


THRESHOLD. 
FREE_BUFF 


RAV 


[31:23] -Reserved 
[22:0] - Total number of Free Buffers 
threshold for empty. It has to be less than 
TOTAL_FREE_BU FFER VALUE 
Default: 8M - 1 1H = FFFEE 
= 1111 1111 1111 11101110 


34 


THRESHOLD. 
FREE_BUFF_BA 
CK.PRES 


RAV 


[31:23] -Reserved 
[22:0] - Total number of Free Buffers 
threshold for backpressure. It has to be 
less than THRESHOLD. FREE_BUFF 
Default: 8M - 1 1H = FD8FF 
= 1111 1101 10001111 1111 


35 


FREE_BUFFS_IN 
USE 


RAV 


[31:23] -Reserved 
[22:0] - Buffers currently in use 
Loadable counter for testing 
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36 


CONTROL 


RAV 


[31:4] - Reserved 
CPU Port blocked [3] if set the CPU port 

is Blocked. Default value is "1". 
Enqueue Multicast as Unicast traffic [2] If 
set the multicast traffic is treated as 
Unicast. Default value "0". 
Enable buffer management [1] If set the 
buffer management is enabled. Default 
value "0". 
RED/CLASS [0] If set the buffer 
management is RED. Default value "0". 


D f 


RED TIME O timp 


RAV 


[31:25] - Reserved, Counter 
[24:0] - Count 


38 


Transmission time 
"S" 


RAV 


[31:16] Reserved, [15:0] Typical 
transmission time for a small packet. 


1Q 


FTD Mpmnrv 

descriptor 


RAV 


[31:20] Reserved, [19:0] MASK 
contiguously used. Number of bits used to 
access the FID memory. The number of 
buffers can be less than the available 
storage. Default value "Fhhhh'' 


40 

'TV/ 


Timeout Rate 


RAV 


[31:5] Reserved, [4:0] Timeout rate. It is 
the number of clocks to skip before the 
next timeout. Default value is "00000". 


41 


FREE Buffer Tail 


RAV 


Free Buffer tail [22:0] 


42 


FREE Buffer Head 


RAV 


Free Buffer Head [22:0] 


43. 


OUTPUT PORT 
RT OCKED T31-01 


RAV 


[31:0] Output ports 31 downto 0 statuses. 
If set, then the port is blocked and discard 
command with EOP cell is asserted. 


/I A 
It 


OUTPUT PORT 
BLOCKED 
[63:32} 


RAV 


f 3 1:01 Output ports 63 downto 32 statuses. 
If set, then the port is blocked and discard 
command with EOP cell is asserted. 


45 


CLASS 0 
Threshold 


RAV 


[23:0] CLASS 0 buffer management 
Threshold. Default value "O00FFF". 


46 


CLASS 1 
Threshold 


RAV 


[23:0] CLASS 1 buffer management 
Threshold. Default value "000FFF". 


47 


CLASS 2 
Threshold 


RAV 


[23:0] CLASS 2 buffer management 
Thresholds. Default value "000FFF". 


48 


CLASS 3 
Threshold 


RAV 


[23:0] CLASS 3 buffer management 
Thresholds. Default value "000FFF". 


49 . 


CLASS 4 
Threshold 


RAV 


[23:0] CLASS 4 buffer management 
Thresholds. Default value "000FFF". 


50 


CLASS 5 
Threshold 


RAV 


[23:0] CLASS 5 buffer management 
Thresholds. Default value "000FFF". 


51 


CLASS 6 
Threshold 


RAV 


[23:0] CLASS 6 buffer management 
Thresholds. Default value "000FFF". 
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52 


CLASS 7 
Threshold 


R/W 


[23:0] CLASS 7 buffer management 
Thresholds. Default value "000FFF'. 


53 


CLASS 0 Counter 


R/W 


[23:0] CLASS 0 buffer management 
Counter. 


54 


CLASS 1 Counter 


R/W 


[23:0] CLASS 1 buffer management 
Counter. 


55 


CLASS 2 Counter 


R/W 


[23:0] CLASS 2 buffer management 
Counter. 


56 


CLASS 3 Counter 


R/W 


[23:0] CLASS 3 buffer management 
Counter. 


57 


CLASS 4 Counter 


R/W 


[23:0] CLASS 4 buffer management 
Counter. 


58 


CLASS 5 Counter 


R/W 


[23:0] CLASS 5 buffer management 
Counter. 




CLASS 6 Counter 


R/W 


[23:0] CLASS 6 buffer management 
Counter. 


60 


CLASS 7 Counter 


R/W 


[23:0] CLASS 7 buffer management 
Counter. 


61 


TEST REG 


R/W 


Test mode 


62-63 


Reserved 


NOP 


NOT USED 



Figure 327 



Register 


31-28 


27-24 1 23-20 


19-16 


15-12 I 11-8 1 7-4 | 3-0 


COM 


0000 


Don't Care 


R0 




Don't Care 


Rl 


Don't Care 



Figure 328 



Register 


31-28 


27-24 1 23-20 


19-16 1 15-12 | 11-8 1 7-4 I 3-0 


COM 


0001 


Don't Care 


FID_ADDR [20:0] 


R0 


R0 [3 1 :0] Data; Written by the PFQ and Read by the CPU 


Rl 


Rl [3 1 :0] Data; Written by the PFQ and Read by the CPU 


R2 


R2 [7:0] Data; Written by the PFQ and Read by the CPU 



Figure 329 



"Register 


31-28 


27-24 1 23-20 


19-16 


15-12 I 11-8 1 7-4 | 3-0 


COM 


0010 


Don't Care 1 FID_ADDR 120:U] 


R0 


R0 [3 1 :0] Data; Written by the CPU 


Rl 


Rl [31:0] Data; Written by the CPU 


R2 


R2 7:0] Data; Written by the CPU 



Figure 330 
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Register 


31-28 


27-24 23-20 


19-16 15-12 11-8 1 7-4 | 3-0 


COM 


0011 


Don't Care 


FID_ADDR[19:0] 


RO 


RO [3 1 :0] Data; Written by PFQ and Read by CPU 


Rl 


RO [3:0] Data; Written by PFQ and Read by CPU 



Figure 331 



Register 


31-28 


27-24 23-20 


19-16 15-12 11-8 | 7-4 | 3-0 


COM 


0100 


Don't Care 


FID_ADDR[19:0] 


RO 


RO [3 1 :0] Data; Written by the CPU 


Rl 


Rl [3:0] Data; Written by the CPU 



Figure 332 



Register 


31-28 


27-24 23-20 


19-16 


15-12 


11-8 | 7-4 | 3-0 


COM 


0101 


BED_ADDR [22:0] 


RO 


RO [3 1 :0] Data; Written by the PFQ and Read by the CPU 


Rl 


Rl [3:0]; Written by the PFQ and Read by the CPU 


Figure 333 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 | 3-0 


COM 


0110 


BID_ADDR [22:0] 


RO 


RO [3 1 :0] Data; Written by the CPU 


Rl 


Rl [3:0]; Written by the CPU 


Figure 334 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 3-0 


COM 


0111 


Don't Care 


FID_ADDR [20:0] 


RO 


RO [31 :0] Data; Written by the PFQ and Read by the CPU 


Rl 


Rl [3 1 :0] Data; Written by the PFQ and Read by the CPU 


R2 


R2 [7:0] Data; Written by the PFQ and Read by the CPU 


Figure 335 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 | 3-0 


COM 


1000 


Don't Care 


FID_ADDR [20:0] 


RO 


RO [31:0] Data; Written by the CPU 


Rl 


Rl [31:0] Data; Written by the CPU 


R2 


R2 [7:0] Data; Written by the CPU 



Figure 336 
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Register 


31-28 


27-24 23-20 


19-16 15-12 11-8 7-4 3-0 


COM 


1001 


Don't Care 


FID_ADDR [19:0] 


RO 


RED ASSOCIATION [9:0] 9:0 
PORT [5:01 15:10 



Figure 337 



Register 


31-28 


27-24 


23-20 


19-16 15-12 


11-8 | 7-4 | 3-0 


COM 


1010 


Don't Care 


FID_ADDR [19:0] 




Figure 338 




Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 | 7-4 


3-0 


COM 


1011 


Don't Care 


R0 


Don't Care 


Rl 


Don't Care 




Figure 339 




Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 7-4 


3-0 


COM 


1100 


Don't Care 


R0 


Don't Care 


Rl 


Don't Care 



Figure 340 
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1 ENQUEUE 






OP 


1 


2 


3 


4 


5 


6 


7 


8 


ENQ 


RD 


RD 








WR 


WK 




DEQ 










WR 








TO 






RD 










WR 


FB 


















1 CPU 








RAV 
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RED 




OP 


1 


2 


3 


4 


5 


6 


7 


8 


ENQ 












RD 






DEQ 


















TO 


















FB 


















CPU 


RAV 
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DEQUEUE 




OP 


1 


2 


3 


4 


5 


6 


7 


8 


ENQ 














WR 




DEQ 


RD 










WR 






TO 








RD 


WR 








FB 


















CPU 






RAV 
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1 BID 




OP 


1 


2 


3 


4 


5 


6 


7 


8 


ENQ 














WR 


WR 


DEQ 












RD 






TO 










WR 








FB 


RD 


WR 














1 CPU 






RAV 
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STATISTICS 




OP 


1 


2 


3 


4 


5 . 


6 


7 


8 


ENQ 


RD 


RD 










WR 


WR 


DEQ 






RD 






WR 






TO 










RAV 








FB 


















CPU 








RAV 
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Shaper 



MXl/Output SPI 



CPU IF 



PFQ 



Input Engine 



Port 
Calendar 



Shaper Output 
Mem 



Status 



Output 
Engine 



CPU IF 



External Mem 
IF 



Scheduler 



External memory 
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c 5 1 c * 

? F t 
2 ? ? 



? F k % F 



0 



Shape r/Meter 



gsync 
cpu_ingress 
_ cpu_ingress_p(5:0] 
cpu_cfaip_sel(l:0] 
cpu_Wd_length[2:0] 
cpu_s ha perimeter 



dhsj5hp_Lfid[19:0] 
dbs_shpJ_rateidI9:0J 
ip_i_ncemi5:0h 
dbs_shp_i_valid 

shp_dbs_o_ valid 
-sbp_dbs_o_fid[19:0]- 



s hp_dhs_o_violator 

p_o_rateidl9:01- 
shp_fid_empty- 




dbs_sch_i_valid 
dhs_sch_i_fidI19:01_ 
dtejichj_qps[9:0] 
dbs_sch_i_cpu_p 

dbs_sch_o_port[7: OL 
dhs_sch_o_port_v 

sch_dbs_o_valid 
ch_dhs_o_fidI19:0J- 
sch_dhs_o_middle 

dbs_sch_o_empty 
ttts_sch_o_eop — 
dbs_sch_o_busy 



Scheduler 




dhs_fid_we_l 
dbs_fid_addr[19:0] 
dbs_fid_data[90:0]- 



spio_dbs_clk— 
spio_dbs_sync- 



^pio_dhs_stt[8:0)- 



Output SPI 



dhs_fid_o_dk 
dhs_fid_i_clk 



dhs_dpkt_we_l 
dhs„dpkt_addr{22:0] 
db3_dpkt_datat54:0] 
dbs_dpkt_cs_l[3:0] 
dbs_dpkt_wrd_.en[ 1 :0] 
dhs_pkt_o_dk 
dhsj*t_LcUt 
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Signal Name 


#Bits 


DIR 


Description 


General Signals 


rstj 


1 


I 


Active Low reset tor tne udo diock 


elk 


1 


I 


2UU Mxlz input C10CK 


cpu_ingress 


1 


I 


If set, the block is in ingress chip. 
If reset, the block is in egress chip. 


cpu_ingress_p 


6 


I 


In case of ingress chip, this is an indication of 
the output port. 


cpu_cs_sel 


2 


I 


Control signals to generate chip-select bits to 
packet memory 


cpu_bid_len 


3 


I 


Indication of the amount of supported BIDs 


cpu_shp_meter 


1 


I 


If this signal is asserted then traffic has to be 
shaped dependmg on shape bit tor tne rid. tiise 
traffic is just metered. 


PFO 








pfq_dbs_valid 


1 


I 


Signals Valid values on other signals from PFQ 
to DBS. 


pfq dbs_flowid 


20 


I 


FlowID value to the Shaper block 


pfq dbs ncell 


10 


I 


Number of cells for the FID 


pfq_dbs_bid 


23 


I 


Buffer ID/Pkt ID of the fid. 


pfq_dbs_clpi 


1 


I 


Cell Loss Priority bit, which the SHP modifies 
according to the Dual Leaky Bucket algorithm. 


Scheduler 


dbs sch i valid 


1 


0 


Indicates a valid input phase to the scheduler 


dbs sch i fid 


20 


O 


FID to schedule 


dbs_sch_i_qos 


10 


o 


QOS which the FID belongs to 


dbs_sch_i_cpu_p 


1 


o 


If set, the FID belongs to the CPU port, 
otherwise, use the qos memory to find the 
proper port. 


dbs_sch_o_port 


8 


0 


Current output port, the scheduler should 
provide a FlowID to that specific port 


dbs_sch_o_valid 


1 


o 


If set, Output port valid. If reset, output port is 
not valid. Scheduler should not perform output 
phase. 


sch dbs o valid 


1 


I 


Output FID trom the scheduler is valid 


sch dbs o fid 


20 


I 


Output FID from the scheduler 


sch_dbs_o_middle 


1 


I 


If set, the FlowID from the scheduler is in the 
middle of the packet of the last cell of the 
packet. 

If reset, this is the first cell of a packet or a cell 
traffic. 


dbs sch o empty 


1 


0 


If set, the FlowID has become empty 


dbs_sch_o_eop 


1 


0 


If set, the FlowID has end-of-packet indication 
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dbs_sch_o_busy 


1 


O 


If set, the port was busy, the scheduler should 

r\r\t nf\r\t\nu(* with he outout phase, 
not continue wiui nv- uui^ui k aav * ox ^ 


— — 

dbs shpj_valid 


1 


< 

O 


Shaper 

Indicates a valid input phase to the scheduler 
FID to schedule 


dbs shp_i_fid 
dbs shp_Lrateid 
dbs shp i ncell 


20 
10 
16 


0 
0 
0 


T?ato tt> whirh the FID belongs to 
Number of packets in the cell 


chn dhs o valid 

ollLI V1L/J V/ T ****** 


1 


I 


If set, a valid output phase from the shaper is in 
progress. 
Output FlowID from the shaper 


shp dbs_o_fid 
cVin HVw n violator 


20 
1 


I 
I 


If set, the output FlowID violated the traffic rate 
in the shaper 


dbs_shp_o_rateid 


10 


0 


RatelD for the FlowID of the output phase. In 
this case the database just reads the memory 
and feed this field to the shaper directly. 


dbs_shp_fid_empty 


1 


0 


If set, the FlowID doesn't have any more packet 
to shape, the shaper should remove the FlowID 
from it' slinks. 


External Memory Interfaces 


FID memory 


dbs fid addr 


20 


o 


Address 


dbs_fid_word_en 


2 


0 


Word enable for write accesses 
Write enable 


dbs fid_we_l 
Hhs fid data 


1 

91 


0 
IO 


data 


PKT memory 


dbs pkt addr 


23 


o 


Address 


dbs pkt data 


55 


IO 


data 


dbs_pkt_cs_l 


3 


o 


Chip select used when using 2M entries and up 


dbs_pkt_word_en 


2 


0 


Word enable for write operation. 
[0] Controls the write to data bits [23:0] Next 
PKT 

[1] Controls the write to data bits [61:24] - 
ncell, clp, fid 


Output SPI block 


spio_dbs_clk 


1 


I 


Input clock from the re-assembly block (a 
different chip) 


spio_dbs_sync 


1 


I 


A sync indication, if set, start of message 


spio_dbs_stt 


9 


I 


Status of the output ports in the re-assembly 
block. 
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Status 
cvcle 


CPU status 


Ports status 


0 


Valid 


0-7 


1 


No status 


8-15 


2 


No status 


16-23 


3 


No status 


24-31 


4 


No status 


32-39 


5 


No status 


40-47 


6 


No status 


48-55 


7 


No status 


56-63 



Figure 350 



Field name 


#bits 


Owned by 

d. 


Description 


Rp 


24 


Hardware 


Read pointer of the packets link list for the fid 


Wp 


24 


Hardware 


Write pointer of the packets link list for the fid 




1 


Hardware 


If set, the packet link list is empty. 
If reset/the packet link list is not empty. 


Ncell 


10 


Hardware 


Holds the total amount of cells for the current packet 


cell_cnt 


10 


Hardware 


Cells counter, for the shaper or the scheduler. Start 
decrementing from ncell down to 1 


clp 


1 


Hardware 


Clp indication of the current packet, modified in the output 

phase. 


Port 


6 


Software 


An indication of the port that the fid belongs to. 
Used for the shaper only. 


Qos 


10 


Software 


An indication of the QOS that the fid belongs to in case of 

un-shaped traffic. 
An indication of the RateK) that the fid belongs to in case 

of shaped traffic. 


Cpu_port 


1 


Software 


If set, the fid belongs to the cpu port in the scheduler 
If reset, the fid belongs to the port specified by the port 

field. 


Shape 


1 


Software 


If set, the fid has to be shaped. 
If reset, the fid is not to be shaped, it belongs to the 
scheduler. 


Shape_class 


3 


Software 


Priority for the shaped traffic. Each shaped FlowID can 
exist in one of 8 strict priority classes. 
A class address is {port, shape_class} 



Figure 351 
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Field name 


#bits 


Word 
En[l:0] 


Owned 
by 


Description 


ncell 


10 


1 


Hardware 


Number of cells for the current packet 


clp 


1 


1 


Hardware 


CLP indication tor tne pacKet (.or ceil; 


fid 


20 


1 


Hardware 


The fid, which the packet belongs to. Used only 
for shaped traffic. 


Next 


24 


0 


Hardware 


Pointer to the next packet 



dbs pkt_word_en 


Write to field 


Memory bits 


[01 


Next 


[23:0] 


[11 


Ncell, clp, fid 


[54:24] 
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Field name 


#bits 


Place 


Owned 
by 


Description 


PortID 


6 


[5:0] 


Software 


The value of the output port 


valid 


1 


[6] 


Software 


If set, the portid is valid. 
If reset, the portid is not valid 


Jump 


1 


[7] 


Software 


If set, the address to this memory should be 
reset in the next positive edge of the clock. 
If reset, the address to this memory should be 
incremented by 1 in the next positive edge of 
the clock. 
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Field name 


#bits 


Place 


Owned 
by 


Description 


Empty 


8 


[7:0] 


Hardware 


An indication of empty or not empty per class 

of the strict priority of the shaped traffic. 
If a bit is set, the corresponding class is empty. 


Prev_qos_v 


1 


[8] 


Hardware 


If previous QOS is valid and in middle of 
packet 


Prev_qos_ptr 


3 


[11:9] 


Hardware 


This is the QOS to be serviced irrespective of 
strict priority if prev_qos_v is valid 
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Field name 


#bits 


Place 


Owned 
by 


Description 


P_rp 


24 


[23:0] 


Hardware 


A read pointer to the shaped packets link list 


p_wr 


24 


[47:24] 


Hardware 


A write pointer to the shaped packets link list 




1 


[48] 


Hardware 


If set, the shaped packet link list is empty. 
If reset, the shaped packet link list is not empty. 
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Address 


Name 


Type 


Description 


0 


COM 


RAV 


[31:28] -Opcode 
[27:0] - Address, depending on the 
command. 
No default value. 


1 


R0 


RAV 


General-purpose register. No default value 


2 


Rl 


RAV 


General-purpose register. No default value 


3 


R2 


RAV 


General-purpose register. No default value 


4 


R3 


RAV 


General-purpose register. No default value 


5-31 


Reserved 






32 


Control 


RAV 


[0] - Modify CLP enable 
If reset, no modification is allowed 
to the CLP bit 
If set, CLP bit can be modified 
according to shapers outputs. 
Default value: 0 
[31:1] -Reserved 


33 


TEST_REG 


RAV 


[31:0] -Test mode. 
TBD 


34-63 


Reserved 
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Registe 
r 


31-28 


27-24 


23-20 


19-16 15-12 


11-8 7-4 3-0 


COM 


0001 


R 


HD[19:0] 


R0 


R[7:0] 


S Pri 


R Qos[9:0] | A | Port[5:0] 


Rl 


R[7:0] 


rp[23:0] 


R2 


R[9:8] 


wp[23:0] 


R3 


R[9:0] 


Cell_cnt[9:0] 


C | Ncell[9:0] 



Figure 357 
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Register 


31-28 


27-24 23-20 


19-16 


15-12 I 11-8 1 7-4 I 3-0 


COM 


0010 


R 


FID[19:0] 




RO 


R[7:0] 


S Pri 


R 


Qos[9:0] 


A Port[5:0] 


Rl 


R[7:0] 


rp[23:0] 




R[7:0] 


wp[23:0] 




R[9:0] 


Cell_cnt[9:0] C Ncell[9:0] 




Figure 358 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 1 7-4 | 3-0 




0011 


R 


FID[19:0] 


KU 


R 


S Pri 


R 


Qos[9:0] | A | Port[5:0] 




Figure 359 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 3-0 


COM 


0100 


R 


Pkt[23:0] 


DA 

KU 


Fid[19:0] | L | Ncell[9:0] 


Kl 


R 


Next[23:0] 




Figure 360 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 | 7-4 1 3-0 


COM 


0101 


R 


Pkt[23:0] 


KU 


Fid[19:0] | L | Ncell[9:0] 


T» 1 


R 


Next[23:0] 




Figure 361 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 | 3-0 




0110 


R 


Data[7:0] 


Port_addr[7:0] 




Figure 362 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 1 3-0 


CUM 


0111 


R 


Data[7:0] 


Port_addr[7:0] 




Figure 363 


Register 


31-28 


27-24 23-20 


19-16 


15-12 | 11-8 


7-4 | 3-0 


COM 


1000 


R 


P[3:0] 


Empty[7:0] 


R | port_add[5:0Tl 



Figure 364 
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Register 1 31-28 1 27-24 23-20 


19-16 


15-12 I 11-8 


7-4 | 3-0 


COM 1001 R 


P[3:0] 


Empty[7:0] 


R port_add[5:0] 


Figure 365 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 I 11-8 1 7-4 | 3-0 


COM 


1010 


r | class_addr[8:0] 


R0 


R | E 


rp[23:0] 


Rl 


R 


wp[23:0] 
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Register 


31-28 


27-24 


23-20 


19-16 


15-12 11-8 


7-4 3-0 


COM 


1011 


R | class_addrl8:0J 


RO 


R | E 


rp[23:0] 


Rl 


R 


wp[23:0] 




Figure 367 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 1 11-8 1 7-4 | 3-0 


COM 


1100 


R 




Figure 368 


Register 


31-28 


27-24 1 23-20 


19-16 


15-12 I 11-8 1 7-4 I 3-0 


COM 


1101 


R 
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Memory 


0 


1 


2 


3 


4 


5 


6 


7 


0 


1 


2 


3 


4 


5 


FID Memory 


Rl 


Rl 


Rl 




Wl 




Wl 


Wl 
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dhs_sch_i_valid 
_dte_sch_Lndll9:01_ 
<D»_schJ_<ps[9:0] 
dbs_schj_cpu_p 

_ dhs_sch_o_port[6:0] _ 
dbs_sch_o_port_v 

sch_dhs_o_valid 
-sch_dhs_o_ridI19:0]- 
sch_dbs_o_middle 



dbs_sch_o_empty 
- dhs_scb_o_eop ~ 
dbs_sch_o_busy 



Scheduler 



■e gress_sch_i_vaUd- 
-egress_sch_i_data- 
egress_sch_i_clk— 



From 
Egress 
Chip 



sch_nd_addr{19:0] 
sch_fld_data[19:0] 
- sch_fid_we_l - 
sch_fld_o_dk 
sch_fid_i_dk 
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Control (2 pins) 


Signal Name 


#Bits 


DIR 


Description 


elk 


1 


I 


200MHz clock 


reset 


1 


I 


Asynchronous active high reset signal 



DBS 



dbs_sch_i_fid 


20 


I 


FlowID value. This is unshaped flowID which is to be 
scheduled based QOS in available bandwidth. 


dbs_sch_i_qos 


10 


I 


Qos address of the FID. 


dbs_sch_i_cpu_port 


1 


I 


If set, the FID belongs to the CPU port and the 
input/output stages are by-passed. 


dbs_sch_i_valid 


1 


I 


If asserted, the fid and all other inputs to the input stage 
are valid. FlowID is driven by the DBS once every 8 
clocks of 200MHz. 


dbs_sch_o_port 


7 


I 


This is the port number currently being scheduled by 
DBS. Scheduler selects flow id based on QOSs strict 

priority and WRR to schedule from this 
If bit [6] is set (the MSB) then the Database requests a 
FlowID for the CPU port. 


dbs_sch_o_port_v 


1 


I 


This assertion qualifies dbs_sch_o_port. If this is not 
asserted then it means DBS is not scheduling any port in 

this slot. 


sch_dbs_o_fid 


20 


O 


The current scheduled FlowID used as a read address for 
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the FID memory to get eop, empty and clp info, also to 
get the next FlowID in the FID linked list. 


sch_dbs_p_middle 
sch dbs o valid 


1 

1 


0 
0 


This signal is to inform DBS to schedule FID from 

scheduler though shaper has FID for this port, because 

o^i,o/i.,i«r ic in miHHIe of oacket for this port. This signal 
scneouier is in miuuic \ji j/av«v\*i iv> ^ 

will be reset always for the first packet of the port, during 

which DBS can schedule FID from shaper. 

Valid bit for the read FID address 

The end of packet indication for the scheduled FlowID. 


dbs sch o eop 

AhkQ crh n emntV 

dbs_sch_o_busy 


1 
1 
1 


I 
I 
I 


The empty packet indication of the scheduled FlowID. 
This is qualifying signal for all writes in the scheduler in 
the current slot. If this signal is asserted it means DBS is 
scheduling shaped traffic and scheduler not to update any 
parameters. 


egress _sch_i_clk 


1 


I 


Egress Status 

Input clock for the status bits 


egress sch_i__data 
egress._sch_i_valid 

rrvii addr 


1 
1 

6 


I 
I 

CI 

I 


Input data for status 
When set input data is valid 

PT I Interface (73 pins) _ 

1 Address for CPU commands, valid when cs_l is asserted. 
Data in for write commands, valid when cs_l is asserted. 


cpu ,data_in 
pnii crVi data out 
cpu_sch_cs_l 


32 
32 
1 


I 

0 

I 


Data out for read commands, valid when csj is asserted. 
Active low chip select, when asserted all other signals are 

valid 


cpu_rdwr_l 


1 


I 


If set, the CPU issued a read command, if reset the CPU 
issued a write command, valid when cs 1 is asserted. 


gsync 
mode 

sch fid addr 
sch fid data in 
sch fid data out 

sch_fid_we_l 
sch _fid_data_en 

sch_fid_o_clk 

sch_fid_i_clk 


1 
1 

Ext 
20 
20 
20 

1 

1 

1 

1 


I 
I 

ernal R 
0 
I 

0 
0 
0 
0 
0 


One cycle pulse asserted once every 520 cycles ol 2UU 
MHz! It has to be sampled before use. 
If set, indicate the chip is in ingress mode. 

lemory Interface (43 chip pins) 

"| Address to the FID next memory. 

Read data in from the memory. 
Write data to the memory. 
Writ*» <»nnh1e- 0 — write and 1 — read. 
Data write enable for the bi-dir pads. 
The clock to the memorv (200 MHz) - External 
The clock to the memorv (200 MHz) - Internal 
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Scheduling 1 and rotate 




Scheduling 1 and de-link 1 
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I tail I I head I 
250 




Original List 



AAAAA. . . . ABBBBB . .BCCCC. .C 



~250~ 



150 



loo" 



BWa = 250/(200+150+100) = 0.5 
BWb = 150/(200+150+100) = 0.3 
BWc = 100/(200+150+100) = 0.2 
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Figure 380 



# 


Description 


1 


No Strict priority WRRQ0SO-O0S6 QOS7 is best effort 


2 


Strict priority: OoSO, WRR Q0SI-O0S6, QOS7 is best effort 


3 


Strict priority: Q0SO-Q0SI, WRR QoS2-QoS6, QOS7 is best effort 


4 


Strict priority: QoS0-QoS2, WRR QoS3-OoS6, QOS7 is best effort 


5 


Strict priority: QoS0-QoS3, WRR QoS4-OoS6, QOS7 is best effort 


6 


Strict priority: QoS0-QoS4, WRR QoS5-OoS6, QOS7 is best effort 


7 


Strict priority: QoS0-QoS5, WRRQ0S6, QOS7 is best effort 
This is exactly like a complete strict priority for all QOSs. 



Figure 381 
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Field name 


#bits 


Range 


Owned 
by 


Description 


F_NEXT 


20 


19:0 


Scheduler 


The next Flow ID, which is linked to the 
previous Flow ID. The address to the memory 
is the current How ID. 



Figure 386 



Field name 


#bits 


Range 


Owned 
by 


Description 


PortID 


6 


16:11 


Software 


Indication of which port the specific QOS is 
assigned to. Since total number of ports is 256 
(64*4) there are 8 bits descriptor. 


Q_WEIGHT 


8 


10:3 


Software 


Weight of the QOS for the weighted round 
robin algorithm. 


Q_NUM 


3 


2:0 


Software 


QOS number in the sequence of the QOSs per 
port. Since it's only 3 bits, the limit is 8 QOSs 
per port. 



Figure 387 
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Field name 


#bits 


Range 


Owned 
by 


Description 


n WFTHHT 
\£ w J_/ivJ in i 

M 


25 


65:41 


Scheduler 


A count down counter to keep the amount of 
credits left for the QOS. Since this field can 
become negative there is an extra bit to save 
the sign. 


F RP 


20 


40:21 


Scheduler 


The head of the Flow ID link list for the QOS. 


F WP 


20 


20:1 


Scheduler 


The tail of the Flow ID link list for the QOS. 


F EMPTY 


1 


0 


Scheduler 


An indication of an empty link list. 



Figure 388 



Field name 


#bits 


Range 


Owned 
by 


Description 


PRIORITY 


8 


20:13 


Software 


Selecting Strict priority and WRR to the 
QoSs, see table above for complete 
description of his field. 


FACTOR 


3 


12:10 


Software 


In order to make the traffic less bursty, each 
QOS weight will be divided by 2 A F ACTOR. 
That means that there will be some rotation of 
QOSs in the active link list before moving 
them to the waiting list. 


Q_BASE_AD 
DR 


10 


9:0 


Software 


A pointer to the QOS memory, which is the 
first QOS that is assigned to this port. 
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Field name 


#bits 


Range 


Owned by 


Description 


PREV_QOS 


3 


46:44 


Scheduler 


The QOS that was services last to be serviced 
for this port 


PREV_QOS_V 


1 


43 


Scheduler 


If set, PREV„QOS has to be scheduled with 
no connection to priority since in the middle of 
a packet. 

If reset, choose a QOS according to priority 
and WRR. 


ACTIVE.PTR 


3 


42:40 


Scheduler 


This pointer to points to current QOS to be 
served in round robin arbitration. When 
Q_WEIGHT_M is either zero or negative and 
eop is received for the current flow ID, this 
pointer moves to next QOS in round robin. 
This pointer also moves when empty (no more 
packets pending for this flow ID) is received 
from DBS and F_RP & F_WP are same, 
irrespective of q_weight_m as link list 
becomes empty for this QOS. Note that this 
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pointer moves around only on round robin 
QOSs. When strict priority QOS is served, this 
pointer is not altered. 


lj__W illvjri l __ivi 
F 




39- 16 


Scheduler 


A count down counter of weight/factor for the 
current QOS. When this count becomes zero 
and eop arrives, next qos available will be 
serviced. And new QOS Weight/port factor is 
loaded to this counter. 


QA_EMPTY 


8 


15:8 


Scheduler 


Indication per QOS if it's empty or some flow 
ids are linked to it. (Used for the priority 
scheme). This is active empty list and when 
any of the QOS weight becomes zero or 
negative, it is moved to QW_EMPTY list. 
QW„EMPTY is loaded to this list when all 
round robin QOS's weight become zero or 
negative. If any strict priority QOS is pending 
in QW_EMPTY list it is serviced first before 
resuming round robin operation. 


QW_EMPTY 


8 


7:0 


Scheduler 


This is waiting empty list. Scheduler Input 
phase updates this list when new QOS arrives. 
Also non_empty QOSs are moved from active 
list to this list when there is eop and weight is 
decremented to zero or negative. 



Figure 390 



Field name 


#bits 


Range 


Owned by 


Description 


P_NEXT 


6 


5:0 


Scheduler 


Used for port calendar. 
In case of an Ingress Chip, the ports are linked 
together to a virtual ports link list. An input 
phase to an empty port will cause the linking 
of the port, an output phase with cell_cnt = 0 
will de-link the virtual port from the list. 



Figure 391 



Address 


Name 


Type 


Description 


0 


COM 


R/W 


[31:28] -Opcode 
[27:0] - Address, depending on the 

command. 
Default value for bits [31:28] - 0 
No default value for bits T27:0] 


1 


R0 


R/W 


General-purpose register. No default value 


2 


Rl 


R/W 


General-purpose register. No default value 
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3 


R2 


RAV 


General-purpose register. No default value 


4-31 


Reserved 






32 


CONTROL 


R/W 


[0] - OUT_EN 
Global output enable for all ports, if 
reset, no output stage will be 
performed for all ports 
Default value 0 (output disabled). 
131:11 - Reserved 


33 


INGRESS_PTR 


RAV 


[7:0] - Head pointer of the virtual port 
list. 

Used only in case of an ingress 
chip. No default value. 
[15:8] - Tail pointer of the virtual port 
list. 

Used only in case of an ingress 
chip. 
No default value. 
[16] - Empty indication of the virtual 
port list. 
Used only in case of an ingress 
chip. If set, the virtual port list is 
empty. 

Default value 1 (empty list) 
[31:17] -Reserved. 


34 


CPU R PTR 

X X V X X X^. 


RAV 


[19:0] - Head pointer to the FlowlD list 
of the CPU port. No default 
value. 


35 


CPU_W_PTR 


RAV 


[19:0] - Tail pointer to the FlowlD list of 
the CPU port. No default value. 


36 


CPU.CTRL 


RAV 


[0] - Empty indication of the CPU 
FlowlD list. 
If set, the FlowlD linked list is 
empty. 

Default value 1 (empty list) 
[1] - CPU output port enable. 
If set, the scheduler can schedule 

FlowIDs for the CPU port. 
Default value 0 (Disable the CPU 
port) 
[31:2] - Reserved 


D 1 


WEIGHT OUOTA 


RAV 


[15:0] - weight_quota 
This value is a multiplicand to 
calculate the weight per QOS. 
Default value 1 
[31:161 - Reserved 


38 


TEST_REG 


RAV 


[31:0] -Test mode. 
TBD 
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| 39 -63 I Reserved 1 1 
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shp_fidl_i_clk 



stap_fid2_wej 
shp_fid2_data[19:0] 
shp_fid2_addr(19:0]_ 
shp_fid2„word_en 
shp_fid2_o_dk 
shp_nd2_i_clk 



sbp_slot_we_l 
shp_slot_data[40:0] 
-^hp_slot_addrt 17:01- 
shp_slot_o_dk 
shp_slot_Lclk 



sbp_fidl_data[64:36] 




dbs_shp_l_fidI19:0] 
dhs_shp_i_rateidI9:0] 
dhs_shp_i_ncell[9:0] - 
dbs_$hp_i_valid 

shp_dbs_o_valid 

shp_dhs_o_fidI 19:0] 

shp_dbs_o_violator 

i_shp_o_rateid[9:0] — 
;_shp_fid_e mpty 



Figure 412 
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General Signals 


oignai Name 


ttDILo 




Description 


rstj 


1 


I 


Active Low reset for the Shaper block 


elk 


l 


I 


9 OH MT-T7 intuit clock 

^\J\J IV 1 A VLi JJ.1L/Ul V1WJ\ 


gsync 


1 


I 


Global sync signal 


shp_dbs_shp_meter 


1 


I 


A control signal to DBS. 

Tf 1 tViic V»lnr*lr nr*tQ ohiHiPr 
11 1 , 11 lid UlULJV aV^lo ao a aiiapui 

Tf H thic hlork nrK a meter 


U 


ataBase (DBS) 


Tnnut Phcacf* on flic 


dbs_shp„i_valid 


1 


I 


Qioms*lc VnliH vnlnf»Q on other Tnout Phase 
signals from DBS to Shaper, otherwise ignore 
other signals. 


dbs_shp_i_fid 


20 


I 


Row ID for the Input Phase 


dbs_shp_rateid 


10 


I 


RatelD for the Flow ID being sent along used 
for output phase also 


dbs shp i ncell 


16 


I 


Number of cells for the current input FlowID 


DataBase (DBS) - Output Phase Signals 


shp_dbs„o_valid 


1 


0 


If set, validates the output phase of the shaper, 
the FlowID and the violator signals are valid. 


shp_dbs_o_fid 


20 


o 


Row ID for the Output Phase 


dbs_shp_o_fid_empty 


1 


I 


Signal from the Database indicating no more 

cells available for this fid to shape. 
The Rateld comes along with this indication. 


dbs_shp_o_rateid 


10 


I 


RatelD for the output FlowID. Since the 
RatelD field is kept in the database memory, 
the database block needs to read the RowID 
memory and drive that field. 


shp_dbs_o_violator 


1 


o 


An indication that the current FlowID is a 
violator of the rate assigned to it. This will 
cause the database block to mark the CLP bit 
for that RowID. 


Shaper Slot Memory 


shp slot data 


41 


I/O 


Data to the Shaper Slot Memory 


shp slot addr 


18 


0 


Address Bus 


shp_slot_we_l 


1 


0 


Active low write enable 


shp_slot_i_clk 


1 


0 


200 MHz input clock to the Shaper memories 


shp_slot_o_clk 


1 


I 


200 MHz output clock from the Shaper 
memories. This routed back clock is used to 
adjust the PLL. 


Shaper FID1 Memory 


shp fidl data 


72 


o 


Data bus. Bits [71:36] are optional for dual 
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leaky bucket algorithm 


shp_fidl_addr 


20 


0 


Address Bus 


shp_fidl__wej 


1 


0 


Active low write enable 


shp Jld l_word_en 

- 


4 


0 


Word enable for write operation. 
[0] Controls the write to data bits [17:0] 
[1] Controls the write to data bits [35:18] 
[2] Controls the wnte to data bits [53:36] 
[3] Controls the write to data bits [63:54] 


cVm fiH1 i plk" 
Mip 1 1U l l l<ii\. 


1 


o 


200 MHz input clock to the Shaper memories 


shp_fidl_o_clk 


1 


I 


200 MHz output clock from the Shaper 
memories. This routed back clock is used to 
adjust tne rLL. 




] 


Shaper 


FID2 Memory 



shp_fid2_data 



shp_fid2_addr 



20 



O 



Address Bus 



shp_fid2_we_l 



O 



Active low write enable 



shp_fid2_word_en 



O 



Word enable for write operation. 
[0] Controls the write to data bits [22:0] 
[1] Controls the write to data bits [23] which is 
the start bit 



shp_fid2_Lclk 



O 



200 MHz input clock to the Shaper memones 

200 MHz output clock from the Shaper 
memories. This routed back clock is used to 
adjust the PLL. 



shp_fid2_o_clk 



CPU Block Interface 



cpu_shp_cs_l 


1 


I 


Active Low Chip Select from the CPU for the 
SHP block. 


cpu_rdwr_l 


1 


I 


Read/Active Low Write signals from the CPU 


cpu_addr[5:0] 


6 


I 


Address of the Internal Shaper Register for 
CPU Access 


cpu_data_in[31:0] 


32 


I 


Input Data from the CPU to the Shaper block 


cpu_shp_data_out[3 1 :0] 


32 


O 


Output Data from the Shaper block to the CPU 



Figure 413 
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M 




M 




M 



M/2 



M 



M 



, I W2 , 




threshold to N value • • 

N = 2.5*M 



Figure 414 




Figure 415 



1X3 



Hi 



fid , 



fid , 



fid , 




Figure 416 
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Time Slot 


0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


Future time 


1.28 


1.56 


1.84 


2.12 




1.40 


1.68 


2.96 




2.24 




Residue 


0.28 


0.56 


0.84 




0.12 


.40 


0.68 




0.96 




0.24 


FlowID out 


V 


V 


V 




V 


V 


V 




V 




V 












V- 


valid output 











Figure 417 




Figure 418 



Rate 
Peak 

Sustain 



Threshold 



-►Credits 



Figure 419 



Rate 


STSl 
51.67M 


OC3 
155M 


OC12 
620M 


OC48 
2.480G 


OC192 
9.92G 


Tl 
2.048M 


10M 
Ethernet 


K 


247.74 


82.58 


20.65 


5.16 


1.290 


6250 


128 



Figure 420 
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result is always 
a positive number 

ATI17 



-last__time[17:0]- 



B r last_time[17:0] 



A-B 



-1/Ks[22:0]- 



E 



A-B 



AC 



r~* Bf 



■ credit 



A+B 



Bf 



-residue[17:0]- 



A+B 



threshold - 



A>B 



\l3 



New Credit Sel 



Ks[22:0]- 



Bf Kpf22:0] 

p_s I Sel 



residue[17:0] 



B r FRAC(K)[17:0]' 



A+B 



J[18:0] 

{over_flow, new residue [17:0]} 



INT(K)[17:0] 

A r p j- currentjime[17;u] 



A+B 



E 



Ai Bf" 



arrival_time[17:0] 



A-B 



J~* Br 



over_flow ■ 



A-B 



Newtime_slot[17:0] 
if negative, 
link to output FIFO 



Figure 421 
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BG_CNT 


Interval of time [mSec] 


0 


40 


1 


80 


2 


120 


3 


160 


4 


200 


5 


240 


6 


280 


7 


320 


8 


360 


9 


400 


10 


440 


11 


480 


12 


520 


13 


560 


14 


600 


15 


640 



Figure 422 



Mode 


External Memory Usage 


Internal 
Memory 


Slot memory 
41 bits 


FID1 memory 
65 bits 


FID2 memory 
24 bits 


RatelD/ 
Threshold 


Shaper - 
Single leaky bucket 


41 bits of data 


36 bits of data 
only 


21 bits of data 
only 


23 bits used 
only 


Shaper - 
Dual leaky bucket 


41 bits of data 


65 bits of data 


24 bits of data 


79 bits used 


Meter 


Not in use 


36 bits of data 
only 


20 bits of data 
only 


27 bits used 



Figure 423 
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Field name 


#bits 


Owned by 


Description 


ExpKs 


5 


Software 


Exponent of Sustain rate increment 


ManKs 


18 


Software 


Mantissa of Sustain rate increment 


ExpKp 


5 


Software 


Exponent of Peak rate increment 


ManKp 


18 


Software 


Mantissa of Peak rate increment 


ExpInvKs 


5 


Software 


Exponent of one over the Sustain rate increment 


ManlnvKs 


18 


Software 


Mantissa of one over the Sustain rate increment 


Shp thrs 


17 


Software 


Threshold 


Figure 424 


Field name 


#bits 


Owned by 


Description 


Mtrjhrs 


27 


Software 


Number of accumulated cells before flagging as a 
violator. 


Figure 425 


Field name 


#bits 


Owned by 


Description 


rp_slot 


20 


Hardware 


Read pointer of the FlowID link list. 


Wp_slot 


20 


Hardware 


Write pointer of the FlowID link list. 


E slot 


1 


Hardware 


Empty indication for this slot 


Figure 426 


Field name 


#bits 


Owned by 


Description 


Residue 


18 


Hardware 


. Residue from input/output phase calculation 


Arrival_time 


18 


Hardware 


Indication of the time when a slot arrives to the 
output FIFO and removed all FlowIDs to the output 
FIFO. Valid only if start==l. 


Addition for dual leaky bucket only: 


last time 


18 


Hardware 


For the dual bucket. Time of last shaped cell. 


Credit 


17 


Hardware 


For dual leaky bucket. Amount of credit 
accumulated for the FlowID. 


peak_sustain 


1 


Hardware 


If set, use peak rate to calculate future slot during 

output phase. 
If reset, use sustained rate to calculate future slot 
during output phase. 



Shp_fidl_word_en 



[0] 



[1] 



[3] 



Write to field 



Residue 



arrival_time 



last_time 
Credit, d_s 



Memory bits 



[17:0] 



[35:18] 



[53:36] 
[64:54] 



Figure 427 
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Field name 


#bits 


Owned by 


Description 


cell cnt 


27 


Hardware 


The accumulation of cells between measures. 


Mark 


1 


Hardware 


If set, the FlowID violated the assigned rate. 


bg_cnt 


4 


Hardware 


Current count of the number of times the 
background process accessed the FlowID since the 
last measurement against the threshold. 


bg_cnt_value 


4 


Sotfware 


Assigned by the user during setup connection 
command. The amount of times the FlowID should 
be accessed by the background process before 
comparing to the threshold value. 


Figure 428 


Field name 


#bits 


Owned by 


Description 


fid next 


20 


Hardware 


A pointer to the next FlowID 


Addition for single/dual leaky bucket only: 


start 


1 


Hardware 


If set, this FlowID was the head of the link list in 
one of the slots, used in the output FIFO to replace 
the time of arrival to all the FlowIDs from this one 
until the next FlowID that has this bit set. 


Addition for dual leaky bucket only: 


bg^stt 


2 


Hardware 


For dual leaky bucket. Set to 1 1 during setup 
connection command used to mark the FlowID for 
time count wrapping around. 


time_msb 


1 


Hardware 


Bit [20] (the 21 m bit) of the free running time 
counter. Used for the background process. 



Shp_fid2_word_en 



[0] 



[1] 



Write to field 



fid next 



start, bg_stt, 
time msb 



Memory bits 



[19:0] 



[27:24] 



Figure 429 



Field name 


#bits 


Owned by 


Description 


fid_next 


20 


Hardware 


A pointer to the next FlowID 



Figure 430 
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Address 


Name 


iype 


Dp^rri nti on 


0 


COM 


R/W 


[31:28] -Opcode 
[27:0] - Address, depending on the command. 
No default value. 


i 


RO 


R/W 


General-purpose register. No default value 


2 


Rl 


R/W 


General-purpose register. No default value 


3 


R2 


R/W 


General-purpose register. No default value 


4 


R3 


R/W 


General-purpose register. No default value 


5-31 


Reserved 






32 


CONTROL 


R/W 


[0] - mode 
if 1: shaper mode 
if 0: meter mode 
Default value: 0 
[1] - Shaper output enable 
if 1: output is enabled for the shaper 
if 0: output is disabled for the shaper 

Default value: 0 
[2] - Dual/Single leaky bucket 
If 0, single leaky bucket is supported for all FIDs 
If 1, duall leaky bucket is supported for all FIDs 
Default value - 0 
[31:3] - Reserved 


33 


RP_OUT 


R/W 


[31:21] Reserved 
[20] - empty indication to the output FIFO. 
If 1 the output FIFO is empty, no FID for 
the Output Phase to process. 
If 0 the output FIFO is not empty 
Default value: 1 
[19:0] Read Pointer for the Output FIFO. 


34 


WPOUT 


R/W 


[31:20] Reserved 
[19:0] Write Pointer for the Output FIFO. 


35 


MARK.RP 


R/W 


[31:21] -Reserved 
[20] marked link list empty indication for meter 
block 

If 1 the output FIFO is empty 
If 0 the output FIFO is not empty 
[19:0] Read Pointer for the marked link list 


36 


MARK WP 


R/W 


[31:20] -Reserved 
[19:0] Write pointer for the marked link list for 
meter block 


37 


TEST_REG 


R/W 


[31:0] -Test mode. 
TBD 


38-63 


Reserved 







Figure 431 
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Register 


31-28 


27-24 23-20 


19-16 15-12 11-8 7-4 3-0 


COM 


0001 


R 


FID[19:0] 


RO 


R[13:0] 


Residue! 17:0] 


Rl 


R[13:0] 


Arrival_time[17:0] 


R2 


R[13:0] 


Last_time[17:0] 


R3 


R[13:0] 


P Credit[16:0] 



Figure 432 



Register 


31-28 


27-24 23-20 


19-16 15-12 11-8 7-4 3-0 


COM 


0010 


R 


FID[19:0] 


RO 


R[13:0] 


Residue[17:0] 


Rl 


R[13:0] 


Arrival_time[17:0] 


R2 


R[13:0] 


Last_time[17:0] 


R3 


R[13:0] 


P Credit[16:0] 



Figure 433 



Register 


31-28 


27-24 


23-20 


19-16 15-12 11-8 7-4 3-0 


COM 


0011 


R[7:0] 


HD[19:0] 


RO 


R[7:0] 


SBT 


FH)_NEXT[19:0] 



Figure 434 



Register 


31-28 


27-24 


23-20 


19-16 15-12 11-8 7-4 3-0 


COM 


0100 


R[7:0] 


FID[19:0] 


RO 


R[7:0] 


SBT 


FID_NEXT[19:0] 


Figure 435 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


0101 


R[9:0] 


SLOT_ADDR[17:0] 


RO 


R[31:20] 


E 


RP_SLOT[19:0] 


Rl 


R[31:20] 


WP_SLOT[19:0] 


Figure 436 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


0110 


R[9:0] 


SLOT_ADDR[17:0] 


RO 


R[31:20] 


E 


RP_SLOT[19:0] 


Rl 


R[31:20] 


WP_SLOT[19:0] 



Figure 437 
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Register 


31-28 


27-24 23-20 


19-16 


15-12 11-8 1 7-4 I 3-0 


COM 


0111 


R 


Rateid_addr[9:0] 


RO 


R 


8:0] 


Ks[22:0] 


Rl 


R[8:0] 


Kp[22:0] 


R2 


R[8:0] 


InvKs[22:0] 




R[14:0] 


Shp_threshold[16:0] 




Figure 438 


Register 


31-28 


27-24 23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


1000 


R 


Rateid_addr[9:0] 


RO 


R[8:0] 


Ks[22:0] 


Rl 


R[8:0] 


Kp[22:0] 


R? 


R[8:0] 


InvKs[22:0] 


IV.J 


R[14:0] 


Shp_threshold[16:0] 




Figure 439 


ivcgisier 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 | 7-4 1 3-0 




1001 


R 


cnt[3:0] 


FID[19:0] 




Figure 440 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 | 3-0 


COM 


0001 


R 


FID[19:0] 


RO 

IVU 


R 


MI Cell_cnt[26:0] 


Rl 

IV 1 


R 


cnt[3:0] | cur[3:0] 




Figure 441 




Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


0010 


R 


FID[19:0] 


RO 

JXvr 


R 


M Cell_cnt[26:0] 


Rl 

IV J. 


R 


cnt[3:0] | cur[3:0] 




Figure 442 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 | 3-0 


COM 


0011 


R 


FID[19:0] 


RO 


R 


Fid_next[19:0] 



Figure 443 
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Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 | 3-0 




0100 


R 


F1D[19:0] 


DA 


R 


Fid_next[19:0] 




Figure 444 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 3-0 


COM 


0101 


R 


threshold_addr[9:0] 


RO 


R 


threshold[26:0] 


Figure 445 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 7-4 3-0 


COM 


0110 


R 


threshold_addr[9:0] 


RO 


R 


threshold[26:0] 



Figure 446 



Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


0111 


R 


FID[19:0] 


R0 


R 


MI 


Cell_cnt[26:0] 


Rl 


R 


cnt[3:0] | cur[3:0] 


Figure 447 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


1000 


R 


cnt[3:0] 


FID[19:0] . 



Figure 448 
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Memory 


CLKO CLK1 CLK2 


CLK3 


CLK4 


CLK5 


CLK6 


CLK7 


Meter Input Phase < 


Operations 


RatelD (In 


RD 
















FID1 (Ext 


RD 






WR 










FID2(Ext 








WR 










Meter Background Phase Operations 


RatelD (In 


















FID1 (Ext 










RD 




WR 




FID2(Ext 




















Meter Software Phase Operations (ReadModWrite command) 


RatelD (In 


















FID1 (Ext 












RD 




Wr 


FID2(Ext 












RD 






CPUR< 


J/Wr Operations 


RatelD (In 
















RdWr 


FID1 (Ext 
















RdWr 


FID2 (Ext 
















RdWr 
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# 


Block's name 


Address 
[9:6] 


Start 
Address 


Last 
Address 


Total 
length 


1 


CPU Interface 


0000b 






64d 


2 


Per-Flow Queue 


0001b 






64d 


3 


Shaper 


0010b 






64d 


4 


Scheduler 


0011b 




1111111b 


64d 


5 


DBS 


0100b 


0000000b 


64d 


6 


Reserved 


0110b 






64d 


16 




1111b 






64d 



Figure 450 
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* 



228 



ADDR[9:0] 
RDWR_L (1)- 



ALEL 



CS L 



DATA[31:0]_ 



_t Salr~ 



valid 



*Halr 



_t VRD 



l Pni" 



r 



valid 



Figure 451 



Symbol 


Parameter 


Min 


Max 


Units 


tsar 


Address/rdwr 1 to Valid Read set-up time 


0 




ns 


tHar 


Address/rdwrJ to Valid read hold time 


0 




ns 


tSalr 


Address to latch set-up time 


5 




ns 


THalr 


Address to latch hold time 


5 




ns 


Tvl 


Valid latch pulse width 


5 




ns 


Tsir 


Latch to Read set-up 


0 




ns 


Thit 


Latch to Read hold 


5 




ns 


Tpixi 


Valid Read to valid data propagation delay 




50 


ns 


tZrd 


Valid Read negated to output tri-state 




10 


ns 


tvRD 


Valid Read pulse width 


60 







Figure 452 
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ADDR[9:0] 
RDWRL (0)- 



ALE- 



CS_L 



DATA[31:0] 



valid 



l Halw" 



"tvWR 



l Hlw~ 



valid 



*-*Hdw-j 
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Symbol 


Parameter 


Min 


Max 


Units 


tSaw 


Address/rd wr 1 to Valid Write set-up time 


0 




ns 


tHaw 


Address/rdwr 1 to Valid Write hold time 


0 




ns 


tSalw 


Address to latch set-up time 


5 




ns 


THalw 


Address to latch hold time 


5 




ns 


Tvx 


Valid latch pulse width 


5 




ns 


Tsiw 


Latch to Write set-up 


0 




ns 


ThIw 


Latch to Write hold 


5 




ns 


Tsdw 


Data to valid Write set-up time 


0 




ns 


THdw 


Data to valid write hold time 


5 




ns 


Tvwr 


Valid Write pulse width 


60 




ns 



Figure 454 
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csj 



address ^ y^d rd address 
rdwr_ 



'-'7W 



data.in . 
data_out 




^ Valid write address ^ 

zzz 



Valid write data 



Valid out data from the block 



Figure 455 



Configuration bit 


mode 


Description 


CPU_CONFIG[0] 


Endian select 


If reset, big Endian 




If set, little Endian 


CPU„CONFIG[l] 


Addr/Data 


If reset, Non-multiplexed 




multiplex 


If set, Multiplexed 



Figure 456 



gsync 



ji 



-520 cycles- 



ji 



-520 cycles- 



ji 



Figure 457 
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gsync 



Jl 



cpu„port 



portO | portl 1 port2 



port62 1 port63 1 port cpu portO 




slot_cnt 



ZXIXIXDCEXIXIXIXEX 



Figure 458 




Figure 459 



AZA-001/2001-P001, 




CPU IF 



-rst_l- 



-qw_configll:OJ- 

cpu_cs_l 

qju_rdwr_l 

— qw_addr(9:0J— 



-qju_data_in[31 :0)— 
-cpu_data_oiit[31:0f- 
— cpu_data_oe [3:0] — 



CPU-IF 



qwjsch_cs_l 

qpu_dbs_cs_l 

— cpu_shp_cs_l 

cpu_wrr_csj 

cpu_pfq_cs_l 

cpu_nh*T_l 

— cpu_adtfr(5:0] 

-cpu_data_Ln[31:0]- 



200MHz 
clock domain 



rpujrfq_data_out[31:0J- 
■*—c^ jshp_data_out[31 :0J- 
i_scb_data_out[31:0)- 
_dhs_data_out[31:0]- 



•_data_out[31:0]- 



imm 



PFQ 



WRR 



VH1M 



inn 



DBS 



lilt 



SCH 



gsync 

-ingress_port_num[5:0]- 

egress_ingress_l 

— nu m_bid_su pport [2:0]- 
— cbip_select_gen[l:0] — 
shaper_meter 



Figure 460 
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^-dataI31:0]- 



-oe_l- 



-data_out[31:0]~ 



rdwrj- 



[X] addr[9:0]- 



-ale- 



-cs_l- 



latch 



latch 




latch 



|X| cpu_mux_e n 

CPU clocking domain 



A 



cs I to the blocks 



sync 



cs J per block to be 
qualified with cs_l 



200MHz clock domain 



Figure 461 
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Address 


Name 


Type 


Description 


0 


VERSION 


RO 


Read only register to contains the 
version of the chip. 
It's value is 0000_0001h 


1 


MOD.CTRL 


RW 


[5:0] - Port number for ingress chip 

Default value: 0 
[6] - Ingress/Egress chip selection 

0 - ingress chip 

1 - egress chip 
Default value: 1 

[7] - Reserved 
[8] - Shape/Meter 
If 0, this block operates as Shaper 
If 1, this block operates as Meter 
Default value - 0 
[31:91 -Reserved 


2 


MEM_CTRL 


RW 


[2:0] - Number of supported BIDs 

000 - 1M BIDs 

001 - 2M BIDs 

010 - 3M BIDs 

011 -4M BIDs 

100 - 5M BIDs 

101 - 6M BIDs 

110- 7M BIDs 

111- 8M BIDs 
Default value: 001 

[3] - Reserved 
[5:4] - Chip select generation 

00 - based on address[20:19] 

01 - based on address[21:20] 
10 - based on address[22:21] 

1 1 - Reserved 
Default value: 00 
[31:6] - Reserved 



AZA-001/2001-P00 



235 



3 


RST_CTRL 


RW 


[3:0] - Reset per block 
0000 - no reset 
0001 - reset CPU IF block 
0010- reset PFQ block 
001 1 - reset shaper block 
0100 - reset scheduler block 
0101 - reset DBS block 
0111 - reset all blocks 
1000:1111 - Reserved 
The reset signal to a block is an OR gate 
between global reset and this indication. 
This register is cleared by the hardware 
8 cycles after writing. 


4 


TEST_CTRL 


RW 


[3:0] - Block selection for driving test 
bus to the pins: 
0000 - CPU Interface block 

0001 - PFQ block 
0010 - Shaper/Meter block 
001 1 - Scheduler block 

0100 - DBS block 
0101 - CBWFQ block 
0110:1111 - Reserved 
[3 1:4] - Reserved 


5-63 


Reserved 







Figure 462 



ADDR[9:0] 

DATA[31:0] 
CS_L 

RDWR_L 
ALE 



address bus, bits[9:6] selects the block, bits [5:0] select the 
register inside the block. 
32 bits of bi-directional data bus 
Chip select. All CPU transactions are valid when this signal is 

asserted 
Read/Write indication 
For Multiplexed bus mode. When set, the address is latched 



Figure 463 
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# 

IT 


Rlnrk'^ name 


Address 


Start 


Last 


Total 






[9:6] 


Address 


Address 


length 


1 


CPU Interface 


0000b 






64d 


2 


Per-Flow Queue 


0001b 






64d 


3 


Shaper 


0010b 






64d 


4 


Scheduler 


0011b 




1111111b 


64d 


5 


CBWFQ 


0100b 


0000000b 


64d 


6 




0101b 






64dper 


7 


Reserved 








blcok 


8 




1111b 









Figure 464 



AZA-001/2001-P001A 237 



Address 


Name 


Type 


Description 


0 


VERSION 


RO 


Read only register to contains the 
version of the chip. 
It's value is 0000_0001h 


1 


MOD_CTRL 


RW 


[5:0] - Port number for ingress chip 

Default value: 0 
[6] - Ingress/Egress chip selection 

0 - ingress chip 

1 - egress chip 
Default value: 1 

[7] - Reserved 
[8] - Shape/Meter 
If 0, this block operates as Shaper 
If 1, this block operates as Meter 
Default value - 0 
[31:9] -Reserved 


2 


MEM_CTRL 


RW 


[2:0] - Number of supported BIDs 
000 - 1M BIDs 
001 -2M BIDs 

010 - 3M BIDs 

011- 4MBIDS 
100 - 5M BIDs 
101 -6M BIDs 

110- 7M BIDs 

111- 8M BIDs 
Default value: 001 

[3] - Reserved 
[5:4] - Chip select generation 

00 - based on address[20:19] 

01 - based on address[21:20] 
10 - based on address[22:21] 

1 1 - Reserved 
Default value: 00 
[31:6] -Reserved 
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3 


RST_CTRL 


RW 


[3:0] - Reset per block 
0000 - no reset 
0001 - reset CPU IF block 
0010- reset PFQ block 
001 1 - reset shaper block 
0100 - reset scheduler block 
0101 - reset DBS block 
01 1 1 - reset all blocks 
1000:1111 - Reserved 
The reset signal to a block is an OR gate 
between global reset and this indication. 
This register is cleared by the hardware 
8 cycles after writing. 


4 


TEST_CTRL 


RW 


[3:0] - Block selection for driving test 
bus to the pins: 
0000 - CPU Interface block 

0001 - PFQ block 
0010 - Shaper/Meter block 
001 1 - Scheduler block 

0100 - DBS block 
0101 -CBWFQ block 
0110:1111 - Reserved 
[31:4] - Reserved 


5-63 


Reserved 







Figure 465 , 



Address 


Name 


Typ 
e 


Description 


0 


COM 


R/W 


[31:28] -Opcode 
[27:0] - Address, depending on the 
command. 
No default value. 


1 


R0 


R/W 


General-purpose register. No default value 


2 


Rl 


R/W 


General-purpose register. No default value 


3 


R2 


R/W 


General-purpose register. No default value 


4-31 


Reserved 


NOP 


NOT USED 


32 


TOTAL_FREE_B 
UFF 


R/W 


[31:23] - Reserved 
[22:0] - Total number of Free Buffers 
Default: 8M - 1 = FFFFE 
= 1111 1111 1111 1111 1110 


33 


THRESHOLD. 
FREE_BUFF 


R/W 


[31:23] -Reserved 
[22:0] - Total number of Free Buffers 
threshold for empty 
Default: 8M - 1 1H = FFFEE 
= 1111 1111 1111 11101110 
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l.y 

i;0 



34 


THRESHOLD. 
FREE_BUFF_BA 
CK_PRES 


R/W 


[31:23] -Reserved 
[22:0] - Total number of Free Buffers 
threshold for backpressure 
Default: 8M - 1 1H = FD8FF 
= 1111 1101 10001111 1111 


35 


FREE_BUFFS_IN 
USE 


RAV 


[31:23] -Reserved 
[22:0] - Buffers currently in use 
Loadable counter for testing 


36 


CONTROL 


R/W 


[3 1:4] -Reserved 
CPU Port blocked [3] if set the CPU port 

is Blocked. Default value is "1". 
Enqueue Multicast as Unicast traffic [2] If 
set the multicast traffic is treated as 
Unicast. Default value "0". 
Enable buffer management [1] If set the 
buffer management is enabled. Default 
value "0". 
RED/CLASS [0] If set the buffer 
management is RED. Default value "0". 


37 


RED TIME Q-time 


RAV 


[31:25] - Reserved, Counter 
[24:0] -Count 


38 


Transmission time 
"S" 


RAV 


[31:16] Reserved, [15:0] Typical 
transmission time for a small packet. 


39 


FID Memory 
descriptor 


RAV 


[31:20] Reserved, [19:0] MASK 
contiguously used. Number of bits used to 
access the FID memory. The number of 
buffers can be less than the available 
storage. Default value "FFFFF" 


40 


Timeout Rate 


RAV 


[31:5] Reserved, [4:0] Timeout rate. It is 
the number of clocks to skip before the 
next timeout. Default value is "00000". 


41 


FREE Buffer Tail 


RAV 


Free Buffer tail [22:0] 


42 


FREE Buffer Head 


RAV 


Free Buffer Head r22:0] 


43 


OUTPUT PORT 
BLOCKED [31:0] 


RAV 


[3 1:0] Output ports 31 downto 0 statuses. 
If set, then the port is blocked and discard 
command with EOP cell is asserted. 


44 


OUTPUT PORT 
BLOCKED 
T63:32} 


RAV 


[31:0] Output ports 63 downto 32 statuses. 
If set, then the port is blocked and discard 
command with EOP cell is asserted. 


45 


CLASS 0 
Threshold 


RAV 


[23:0] CLASS 0 buffer management 
Threshold. Default value "000FFF". 


46 


CLASS 1 
Threshold 


RAV 


[23:0] CLASS 1 buffer management 
Threshold. Default value "000FFF". 


47 


CLASS 2 
Threshold 


RAV 


[23:0] CLASS 2 buffer management 
Thresholds. Default value "000FFF". 
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48 


CLASS 3 
Threshold 

A. Ill VUif VA w 


R/W 


[23:0] CLASS 3 buffer management 
Thresholds. Default value "000FFF'. 


49 


CLASS 4 
Threshold 


R/W 


[23:0] CLASS 4 buffer management 
Thresholds. Default value "000FFF'. 


50 


CLASS 5 
Threshold 


R/W 


[23:0] CLASS 5 buffer management 
Thresholds. Default value "000FFF'. 


51 


CLASS 6 
Threshold 


R/W 


[23:0] CLASS 6 buffer management 
Thresholds. Default value "000FFF'. 


52 


CLASS 7 
Threshold 


R/W 


[23:0] CLASS 7 buffer management 
Thresholds. Default value "000FFF'. 


53 


CLASS 0 Counter 


R/W 


[23:0] CLASS 0 buffer management 
Counter. 


54 


CLASS 1 Counter 


R/W 


[23:0] CLASS 1 buffer management 
Counter. 


55 


CLASS 2 Counter 


R/W 


[23:0] CLASS 2 buffer management 
Counter. 


56 


CLASS 3 Counter 


R/W 


[23:0] CLASS 3 buffer management 
Counter. 


57 


CLASS 4 Counter 


R/W 


[23:0] CLASS 4 buffer management 
Counter. 


58 


CLASS 5 Counter 


R/W 


[23:0] CLASS 5 buffer management 
Counter. 


59 


CLASS 6 Counter 


R/W 


[23:0] CLASS 6 buffer management 
Counter. 


60 


CLASS 7 Counter 


R/W 


[23:0] CLASS 7 buffer management 
Counter. 


61 


TEST REG 


R/W 


Test mode 


62-63 


Reserved 


NOP 


NOT USED 



Figure 466 



Register 


31-28 


27-24 23-20 19-16 15-12 11-8 7-4 3-0 


COM 


0001 


Don't Care FTD_ADDR [20:0] 


R0 


R0 [3 1 :0] Data; Written by the PFQ and Read by the CPU 


Rl 


Rl [3 1 :0] Data; Written by the PFQ and Read by the CPU 


R2 


R2 [7:0] Data; Written by the PFQ and Read by the CPU 



Figure 467 



Register 


31-28 


27-24 23-20 19-16 15-12 11-8 7-4 3-0 


COM 


0010 


Don't Care FID.ADDR [20:0] 


R0 


R0 [3 1 :0] Data; Written by the CPU 


Rl 


Rl [3 1 :0] Data; Written by the CPU 


R2 


R2 7:0] Data; Written by the CPU 



Figure 468 
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Register 


31-28 1 27-24 | 23-20 


19-16 15-12 1 11-8 | 7-4 I 3-0 


COM 


0011 Don't Care 


FID_ADDR [19:0] 


RO 


RO [3 1 :0] Data; Written by PFQ and Read by CPU 


Rl 


RO [3:0] Data; Written by PFQ and Read by CPU 



Figure 469 



Register 


31-28 


27-24 | 23-20 


19-16 15-12 | 11-8 1 7-4 I 3-0 


COM 


0100 


Don't Care 


FID_ADDR[19:0] 


RO 


RO [3 1 :0] Data; Written by the CPU 


Rl 


Rl [3:0] Data; Written by the CPU 



Figure 470 



Register 


31-28 


27-24 1 23-20 19-16 


15-12 1 11-8 1 7-4 I 3-0 


COM 


0101 


BID_ADDR [22:0] 


RO 


RO [3 1 :0] Data; Written by the PFQ and Read by the CPU 


Rl 


Rl [3:0]; Written by the PFQ and Read by the CPU 



Figure 471 



Register 


31-28 


27-24 1 23-20 


19-16 


15-12 I 11-8 1 7-4 I 3-0 


COM 


0110 


BID_ADDR [22:0] 


RO 


RO [31 :0] Data; Written by the CPU 


Rl 


Rl [3:0]; Written by the CPU 



Figure 472 



Register 


31-28 


27-24 


23-20 


19-16 


15-12 | 11-8 1 7-4 | 3-0 


COM 


0111 


Don't Care F1D.ADDR 120:0] 


RO 


RO [3 1 :0] Data; Written by the PFQ and Read by the CPU 


Rl 


Rl [3 1 :0] Data; Written by the PFQ and Read by the CPU 


R2 


R2 [7:0] Data; Written by the PFQ and Read by the CPU 



Figure 473 



Register 


31-28 


27-24 1 23-20 


19-16 


15-12 | 11-8 1 7-4 | 3-0 


COM 


1000 


Don't Care 


FID_ADDR [20:0J 


RO 


RO [31:0] Data; Written by the CPU 


Rl 


Rl [31:0] Data; Written by the CPU 


R2 


R2 [7:0] Data; Written by the CPU 



Figure 474 
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Register 


31-28 


27-24 23-20 


19-16 15-12 11-8 7-4 3-0 


COM 


1001 


Don't Care 


FID_ADDR [19:0] 


RO 


RED ASSOCIATION [9:0] 9:0 
PORT [5:0] 15:10 



Figure 475 



Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


1010 


Don't Care 


FID_ADDR[19:0] 


Figure 476 


Register 


31-28 


27-24 


23-20 19-16 


15-12 


11-8 


7-4 


3-0 


COM 


1011 


Don't Care 


R0 


Don't Care 


Rl 


Don't Care 


Figure 477 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


1100 


Don't Care 


RO 


Don't Care 


Rl 


Don't Care 



Figure 478 
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Address 


Name 


Type 


Description 


o 


COM 


RAV 


[31:28] -Opcode 
[27:0] - Address, depending on the 
command. 
No default value. 


i 


RO 


RAV 


General-purpose register. No default value 


2 


Rl 


RAV 


General-purpose register. No default value 


3 


R2 


RAV 


General-purpose register. No default value 


4 . 


R3 


RAV 


General-purpose register. No default value 


5-31 


Reserved 






32 


Control 


RAV 


[0] - Modify CLP enable 
If reset, no modification is allowed 
to the CLP bit 
If set, CLP bit can be modified 
according to shapers outputs. 
Default value: 0 
[31:1] - Reserved 


33 


TEST.REG 


RAV 


[31:0] -Test mode. 
TBD 


34-63 


Reserved 







Figure 479 



Registe 
r 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


0001 


R 


FID[19:0] 


RO 


R[7:0] 


s 


Pri 


R 


Qos[9:0] 


A 


Port[5:0] 


Rl 


R[7:0] 


rp[23:0] 


R2 


R[9:8] 


wp[23:0] 


R3 


R[9:0] 




Cell_cnt[9:0] 


c 


Ncell[9:0] 


Figure 480 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


0010 


R 


FE>[19:0] 


RO 


R[7:0] 


s 


Pri 


R 


Qos[9:0] 


A 


Port[5:0] 


Rl 


R[7:0] 


rp[23:0] 


R2 


R[7:0] 


wp[23:0] 


R3 


R[9:0] 


Cell_cnt[9:0] C 


Ncell[9:0]. 



Figure 481 
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ter 



Regi 
COM 
RO 



31-28 I 27^4l^3 J 20_ 



0011 



R 



244 



10-16 \ I5-I2TII-8 

FID[19:0] 



R 



Qos[9:0] 



-4 I 3-0 

A I _ Port[5:0] 



Figure 482 




Figure 483 




Register 


31-28 


COM 


0110 



Figure 484 

27 -24 1 23-2 0 I 1946 

R 

Figure 485 



15 -12 I 11 -8 

Data[7:0] 



3-0 

Port_addr[7:0] 




Figure 486 



Register 


31-28 \ 


COM 


1000 


Register 


31-28 


COM 


1001 



27-24 



-20 



R 



19-16 

P[3:0] 



15- 



11-8 



Figure 487 



27-24 J 23-20 

R 



19-16 

P[3:0] 



Empty[7:0] 



Empty[7:0] 



7-4 



R 



3-0 

_add[5:0] 



74 1 3-0 

R | port_add[5:01 



Figure 488 




Figure 489 
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Register 


31-28 


27-24 


23-20 19-16 15-12 11-8 7-4 3-0 


COM 


1011 


R class_addr[8:0] 


RO 


R E 


rp[23:0] 


Rl 


R 


wp[23:0] 



Figure 490 



Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


1100 


R 



Figure 491 



Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


1101 


R 



Figure 492 



Address 


Name 


Type 


Description 


0 


COM 


R/W 


[31:28] -Opcode 
[27:0] - Address, depending on the command. 
No default value. 


1 


RO 


R/W 


General-purpose register. No default value 


2 


Rl 


R/W 


General-purpose register. No default value 


3 


R2 


R/W 


General-purpose register. No default value 


4 


R3 


R/W 


General-purpose register. No default value 


5-31 


Reserved 






32 


CONTROL 


R/W 


[0] - mode 
if 1: shapermode 
if 0: meter mode 
Default value: 0 
[1] - Shaper output enable 
if 1: output is enabled for the shaper 
if 0: output is disabled for the shaper 

Default value: 0 
[2] - Dual/Single leaky bucket 
If 0, single leaky bucket is supported for all FIDs 
If 1, duall leaky bucket is supported for all FIDs 
Default value - 0 
[31:3] - Reserved 
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33 


RPOUT 


R/W 


[31:21] Reserved 
[20] - empty indication to the output FIFO. 
If 1 the output FIFO is empty, no FID for 
the Output Phase to process. 
If 0 the output FIFO is not empty 
Default value: 1 
[19:0] Read Pointer for the Output FIFO. 


34 


WP_OUT 


RAV 


[31:20] Reserved 
[19:0] Write Pointer for the Output FIFO. 


35 


MARK_RP 


R/W 


[31:21] - Reserved 
[20] marked link list empty indication for meter 
block 

If 1 the output FIFO is empty 
If 0 the output FIFO is not empty 
[19:0] Read Pointer for the marked link list 




MARK WP 


R/W 


[31:20] -Reserved 
[19:0] Write pointer for the marked link list for 
meter block 


37 


TEST_REG 


R/W 


[31:0] -Test mode. 
TBD 


38-63 


Reserved 







Figure 493 



Register 


31-28 


27-24 I 23-20 


19-16 


15-12 1 11-8 1 7-4 | 3-0 


COM 


0001 


R 


HD[19:0] 


R0 


R[13:0] 


Residue[17:0] 


Rl 


R[13:0] 


Arrival_time[17:0] 


R2 


R[13:0] 


Last_time[17:0] 


R3 


R[13:0] 


P 


Credit[16:0] 




Figure 494 


Register 


31-28 


27-24 I 23-20 


19-16 


15-12 I 11-8 1 7-4 | 3-0 


COM 


0010 


R 


FID[19:0] 


R0 




R[13:0] 


Residue[17:0] 


Rl 


R[13:0] 


Arrival_time[17:0] 


R2 


R[13:0] 


Last_time[17:0] 


R3 


R[13:0] 


P 


Credit[16:0] 




Figure 495 


Register 


31-28 


27-24 I 23-20 


19-16 15-12 1 11-8 1 7-4 I 3-0 


COM 


0011 


R[7:0] 


FID[19:0] 


R0 


R[7:0] SBT 


FID_NEXT[19:0] 



Figure 496 
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Register 


31-28 


27-24 


23-20 


19-16 


15-12 11-8 


7-4 


3-0 


COM 


0100 


R[7:0] 


FID[19:0] 


RO 


R[7:0] 


SBT 


FID_NEXT[19:0] 


Figure 497 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


0101 


R[9:0] 


SLOT_ADDR[17:0] 


RO 


R[31:20] 


E 


RP_SLOT[19:0] 


Rl 


R[31:20] 


WP_SLOT[19:0] 


Figure 498 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


0110 


R[9:0] 


SLOT_ADDR[17:0] 


RO 


R[31:20] 


E 


RP_SLOT[19:0] 


Rl 


R[31:20] 


WP_SLOT[19:0] 


Figure 499 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


0111 


R 


Rateid_addr[9:0] 


RO 


R 


[8:0] 


Ks[22:0] 


Rl 


R[8:0] 


Kp[22:0] 


R2 


R[8:0] 


InvKs[22:0] 


R3 


R[14:0] 


Shp_threshold[16:0] 


Figure 500 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


1000 


R 


Rateid_addr[9:0] 


RO 


B 


[8:0] 


Ks[22:0] 


Rl 


R[8:0] 


Kp[22:0] 


R2 


R[8:0] 


InvKs[22:0] 


R3 


R[14:0] 


Shp_threshold[16:0] 


Figure 501 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


1001 


R 


cnt[3:0] 


FID[19:0] 



Figure 502 
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Register 


31-28 


27-24 


23-20 


19-16 


15-12 11-8 1 7-4 | 3-0 


COM 


0001 


R 


FID[19:0] 


DA 
KU 


R 


MI | Cell_cnt[26:0] 


Kl 


r | cnt[3:0] | cur[3:0] 




Figure 503 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 | 11-8 17-4 13-0 


COM 


0010 


R 


FID[19:0] 


T> A 

KU 


R 


M | Cell_cnt[26:0] 


Kl 


r | cnt[3:0] | cur[3:0] 




Figure 504 


Register 


31-28 


27-24 I 23-20 


19-16 


15-12 | 11-8 1 7-4 | 3-0 


CUM 


0011 


R 


FID[19:0] 


T> A 

KU 


R 


Fid_next[19:0] 




Figure 505 


Register 


31-28 


27-24 | 23-20 


19-16 


15-12 | 11-8 1 7-4 | 3-0 


COM 


0100 


R 


FID[19:0] 


Tt A 

KU 




R 


Fid_next[19:0] 




Figure 506 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 I 11-8 1 7-4 I 3-0 


COM 


0101 


r threshold_addr[9:0] 


KU 


r 1 threshold[26:0] 




Figure 507 


Register 


31-28 


27-24 1 23-20 


19-16 


15-12 11-8 1 7-4 | 3-0 


COM 


0110 


r | threshold_addrl9:UJ 


RO 


r threshold[26:0] 



Figure 508 



Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 I 7-4 I 3-0 


COM 


0111 


R 


FK>[19:0] 


RO 


R 


MI | 






Cell_cnt[26:0] 


Rl 






R 




1 cnt[3:0] | cur[3:0] 



Figure 509 
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♦ 



Register 


31-28 


27-24 


23-20 


19-16 15-12 


11-8 


7-4 3-0 


COM 


1000 


R 


cnt[3:0] 


HD[19:0] 



Figure 510 



Address 


Name 


Type 


Description 


0 


COM 


RAV 


[31:28] -Opcode 
[27:0] - Address, depending on the 

command. 
Default value for bits [31:28] - 0 
No default value for bits [27:0] 


1 


RO 


RAV 


General-purpose register. No default value 


2 


Rl 


RAV 


General-purpose register. No default value 


3 


R2 


RAV 


General-purpose register. No default value 


4-31 


Reserved 






32 


CONTROL 


RAV 


[0]-OUT_EN 
Global output enable for all ports, if 
reset, no output stage will be 
performed for all ports 
Default value 0 (output disabled). 
[31:1] -Reserved 


33 


INGRESS_PTR 


RAV 


[7:0] - Head pointer of the virtual port 
list. 

Used only in case of an ingress 
chip. No default value. 
[15:8] - Tail pointer of the virtual port 
list. 

Used only in case of an ingress 
chip. 

XT 

No default value. 
[16] - Empty indication of the virtual 
port list. 
Used only in case of an ingress 
chip. If set, the virtual port list is 
empty. 

Default value 1 (empty list) 
[31:17] -Reserved. 


34 


CPU_R_PTR 


RAV 


[ 19:0] - Head pointer to the FlowID list 
of the CPU port. No default 
value. 


35 


CPU_W_PTR 


RAV 


[19:0] - Tail pointer to the FlowID list of 
the CPU port. No default value. 
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36 


CPU_CTRL 


RAV 


[0] - Empty indication of the CPU 
FlowID list. 
If set, the FlowID linked list is 
empty. 

Default value 1 (empty list) 
[1] - CPU output port enable. 
If set, the scheduler can schedule 

FlowIDs for the CPU port. 
Default value 0 (Disable the CPU 
port) 
[31:2] -Reserved 




WEIGHT OUOTA 


RAV 


[15:0] - weight_quota 
This value is a multiplicand to 
calculate the weight per QOS. 
Default value 1 
[31:16] -Reserved 


38 


TEST_REG 


RAV 


[31:0] - Test mode. 
TBD 


39-63 


Reserved 







Figure 511 



Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


0001 


R 


Fid[19:0] 


R0 


R 


Next[19:0] 


Figure 512 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


0010 


R 


Fid[19:0] 


R0 


R 


Next[19:0] 


Figure 513 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


0011 


R[17:0] 


Addr[9:0] 


R0 


R[12:0] 


qnum 


Weight 


R[l 
:0] 


PortlD 


Figure 514 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


0100 


R[17:0] 


Addr[9:0] 


R0 


R[12:0] 


qnum 


Weight 


R[l 

:0] 


PortlD 



Figure 515 
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# 



Register 


31-28 


27-24 23-20 


19-16 


15-12 


11-8 


7-4 | 3-0 


COM 


0101 


R[17:0] Addr[9:0] 


DA 
KU 


R[10:0] 


E 


Read PTR[19:0] 


PI 


R[11:0] 


Write PTR[ 19:0] 




R[6:0] 


W_M[24:0] 




Figure 516 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


0110 


R[17:0] Addr[9:0] 


RO 


R[10:0] 


E 


Read PTR[ 19:0] 


Rl 


R[11:0] 


Write PTR[ 19:0] 


R2 


R[6:0] 


Q_WEIGHT_FM[24:0] 


Figure 517 




Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


0111 


R[21:0] 


Addr[5:0] 


RO 


Priority[7:0] 


R[4:0] 


Facto 
r[2:0] 


R[5:0] 


Q_B_Addr[9:0] 


Figure 518 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


1000 


R[21:0] 


Addr[5:0] 


RO 


Priority[7:0] 


R[4:0] 


Facto 
r[2:0] 


R[5:0] 


Q_B_Addr[9:0] 


Figure 519 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 


3-0 


COM 


1001 


R[21:0] Addrl5:OJ 


RO 


R[8:0] 


PQ[6:0] 


Qa_Empty[7:0] 


Qw_Empty[7:0] 


Rl 


R[7:0] 


Q_WEIGHT_FM[23:0] 


Figure 520 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 I 3-0 


COM 


1010 


R[21:0] 


Addr[5:0] 


RO 


R[8:0] 


PQ[6:0] 


Qa_Empty[7:0] 


Qw_Empty[7:0] 


Rl 


R[7:0] 


Q_WEIGHT_FM[23:0] 



Figure 521 
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Register 


31-28 


27-24 


23-20 19-16 


15-12 


11-8 1 7-4 3-0 


COM 


1011 


R[21:0] 


Addr[5:0] 


RO 


R[25:0] 


Next[5:0] 


Figure 522 


Register 


31-28 


27-24 


23-20 19-16 


15-12 


11-8 1 7-4 1 3-0 


COM 


1100 


R[21:0] 


Addr[5:0] 


RO 


R[25:0] 


Next[5:0] 


Figure 523 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 7-4 | 3-0 


COM 


0100 


R[17:0] 


Addr[9:0] 


RO 


R[12:0] qnum 


Weight[7:0] 


PortlD[7:0] 


Figure 524 


Register 


31-28 


27-24 


23-20 


19-16 


15-12 


11-8 


7-4 1 3-0 


COM 


1101 


R[21:0] 


Addr[5:0] 


RO 


R[5:0 


Q_B_Addr[9:0] 


Priority [7:0] 


Factor[7:0] 



Figure 525 
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# 


Block 


Parameter 


Size 
FBits] 


Description 


1 


All 




20 


Flow ID to setup 




PFQ 










DBS 


Port 


6 


The value of the output port the FID 
belongs to (not including the CPU port) 




DBS 


CPU.PORT 


1 


If set, the FID belongs to the CPU port 
(ignore the PORT field). 
If reset, the FID belongs to the port defined 
by the PORT field 




DBS 


SHAPE 


1 


If set, the FID has to be shaped 
If reset, the FID is not to be shaped (it will 
be scheduled in the scheduler block) 




DBS 


QOS/RATE 


10 


If SHAPE is set, the field represent the 
location of the rate to be shaDed in the 

RatelD memory inside the Shaper. 
If SHAPE is reset, the field represent the 
location of the OOS in the OOS memory 
inside the scheduler. 




DBS 


SHAPE_ 
CLASS 


3 


Used only if SHAPE bit is set. This field 
defines the priority of the FID during the 
output phase from he shaper. 




SHP 


BG_CNT 


4 


Used only if SHAPE bit is set. This field 
defines the amount of times the background 
process of the Meter should count. 



Figure 526 
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Block Name 8M cells. 1 M FIDs 4M cells. 1M FIDs 2M cells. IMFIDs 

#devices #devices #devices #devices #devices #devices 
S12KX36 1Mx36 512Kx36 1Mx36 512Kx36 1Mx36 



1 


PFQ 


EnQueue 


2Mx72 


8 


4 


8 


4 


8 


4 






DeQueue 


1Mx36 


2 


1 


2 


1 


2 


1 






BID 


8Mx36 


16 


8 


8 


4 


4 


O 






Statistics 


2Mx72 


8 


4 


8 


4 


8 


4 


2 


SHAPER 


FID1 


1Mx72 


4 


2 


4 


2 


4 


<1 






FID2 


1Mx24 


2 


1 


2 


1 


2 


1 






SLOT 


256Kx41 


2 


2 


2 


2 


2 


2 


3 


DATABASE 


FID 


1Mx91 


6 


3 


6 


3 


6 


3 






PKT 


8MX55 


32 


16 


16 


8 


8 


4 


4 


SCHEDULER 


FID 


2Mx25 


4 


2 


4 


2 


4 


2 



total mem units 84 43 60 31 48 25 

Figure 527 



